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| N OUR NEW CATALOG you will find com- 
pletely described ten instruments, each 
of which is in a special class. . 
tory Caliber Electronic Test Instruments at 
prices every technician can afford. Each is 
the product of the exclusive McMurdo 


. Labora- 


Silver LCETI plan . .. the modern plan 
which makes available to every service 
technician the same instruments used by 
the big manufacturers who design and test 
the very radios you must service. 


Instruments of advanced design... 
practical application “know-how” translated 
into simple pictorial instruction manuals 
- . . backed by over 37 years of world- 
famous radio engineering leadership . . . 
have increased LCETI production over 


500% in 3 years and continue its growth. 


We are proud that our efforts to bring 
fine instruments to the service professional 
and the research engineer have earned such 
overwhelming acceptance. Without our tens 
of thousands of customers we could never 
keep prices down while continuously in- 
creasing quality, accuracy and all-around 
“usability”. 

We are ever ready to help you turn your 
shop into a modern, efficiently-equipped 
service laboratory with Laboratory Caliber 
Electronic Test Instruments. Our new cata- 
log will show you how easy this is ... how 
each of these new instruments can amaz- 
ingly increase your earning-power and 
efficiency. Send for 1948-49 LCETI catalog. 














OVER 37 YEARS OF RADIO ENGINEERING ACHIEVEMENT 
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YOU PRACTICE Radio Solder- 
ing with Soldering Equipment 


and Radio Parts I send you. Get 
practical experience mounting bors’ Ra 
and connecting parts. MONEY 














YOU BUILD this 
parts N. 
course. Soon helps you fix neigh- 


Tester with 
sends early in 
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dios and EARN EXTRA 
in spare time. 











defects. 











YOU BUILD this A. M. Signal 
Generator for more valuable ex- 
perience. It provides ampli- 
tude-modulated signals for many 


tests and experiments. cuit you 















YOU PRACTICE FM 
quency Modulation) experiments, 
get more experience with this 
Superheterodyne 
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build with parts I send. 
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Do you want a good-pay job in the fast- 
growing Radio Industry—or your own Ra- 
dio Shop? Mail the Coupon for a Sample 
Lesson and my 64-page book, “How to Be 
a Success in Radio-Television-Blectronics,” 
both FREE. See how I will train you at 
home—how you get practical Radio expe- 
rience building, testing Radio circuits with 
BIG KITS OF PARTS I send! 


Many Beginners Soon Make EXTRA 
Money in Spare Time While Learning 

The or ou enroll I start sending 
EXTRA ONE Y manuals that show how 
to make EXTRA money fixing neighbors’ 
Radios in spare time while still learning! 
It's a F easier to get started now 
than ever betere because the Radio Repair 


| TRAINED THESE MEN 
Good Spare Time Business 


Has Own Radio Service 

“Il have my own Radio and 
Television sales and servicing 

I get gh repair 
jobs to keep me going right 
along.”"—ALEXANDER KISH, 
34 Pershing Avenue, Carteret, 
New Jersey. 


“I have been 





—S. N. 
Virginia. 





VETERANS 


You get this training in you: 
under G. I. Bill. 


~ repair right along, and with 
I. methods I don’t have 
= spend ar time on them.” 


191 Dale Bean 


own home 
Mail Coupon. 








Business is booming. Trained Radio Tech- 
nicians also find profitable opportunities 
in Police, Aviation, Marine Radio, Broad- 
casting, dio Manufacturing, Public Ad- 
dress work. Think of even gd oppor- 
tunities as public demand for Television, 
FM and Blectronic devices continues to 
grow! Send for FREE books now! 


Find Out What NRI Can Do For You 

Mail Coupon for Sample Lesson and my 
FREE 64-page book. Read the details 
about my Course, letters from men I 
trained; see how quickly, easily you can 
get started. No obligation! Just MAIL 
COUPON NOW in envelope or paste on a 
penny postal. J, E. SMITH, President, Dept. 8NX, 
gateeet Radio Institute, Home Study 
Radio School, Washington 9, D. C. 


GET Born 


getting receivers 





TRICKLAND, 
Portsmouth, E 
(No salesman will call, 


tant stations. 
Radio parts . 





MR, J. E. SMITH, Pres., Dept. «NX 
‘ National Radio Institute, Washington 9, D. C. 


§ Mail me FREE Sample Lesson and 64-page book about 
how to win success in Radio and Television—Electronics, 


YOU TEST Radio Circuits like 
built with parts I 
Build special circuits ; learn how 
to locate and 


repair 





64 PAGE BOOK 
SAMPLE LESSON 
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AT HOME 
MY COURSE 
INCLUDES 


YOU BUILD 
Power Pack; 











You Get PRACTICAL EXPERIENCE 
With This Superheterodyne Receiver 


YOU BUILD THIS: complete, powerful 
Radio Receiver that brings in local and dis- 
N.R. I. gives you ALL the 
.% speaker, tubes, chassis, 


». transformer, 
4 loop antenna, 


FREE | 


g Age — 
g Name — 9 
8 Address sibestiaceneiiemabmnd pile 

; City Zone State -—_ 


APPROVED FOR TRAINING UNDER GI BILL 


which give you experience with 

packs of many kinds. 

to correct Power Pack troubles. 
-_—- = ~~... 


Vacuum Tube 


make changes 


Learn how 
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Again this year, radio service men are 
showing an overwhelming preference 
for Solar capacitor analyzers—specific- 
ally for Model CBC, worthy successor 
to Solar’s famous Model CB, which out- 
sold all other capacitor analyzers com- 
bined. 


Model CBC is small in size, light in 
weight, big in performance and de- 
pendability...the ideal low-cost in- 
strument for the service industry: 
@ Capacitance range . . . 10 mmf to 800 mf 
@ Power factor range ...0 to 50 per cent 
@ Resistance range...100 to 7,000,000 ohms 
@ “Quick as a wink’ Magic Eye Wien 
bridge balancing 
@ Built-in adjustable voltage power supply 
@ Simplified leakage and Insulation Resist- 
ance tests 
@ Easy to read clear scales 


Write today for Bulletin IN-3, which 
also includes description of Model CF, 
the Analyzer with the remarkable pat- 
ented “Quick-check.” 


SOLAR CAPACITOR SALES CORP. 
NORTH BERGEN, NEW JERSEY 


ier SOLAR CAPACITORS 


“Quality Above All” 
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Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 


train you for today’s unlimited opportunities in Radio 


Good Jobs Await the Trained 
Radio Technician 


You are needed in the great, modern Radio, Television and Elec- 
tronics industry! Trained Radio technicians are in constant and 
growing demand at excellent pay—in Broadcasting, Communica- 
tions, Television, Radar, Research Laboratories, Home Radio 
Service, etc. National Schools Master Shop Method Home Study 
course, with newly added lessons and equipment, can train you 
in your spare time, right in your own home, for these exciting 
opportunities. Our method has been proved by the remarkable 
success of National Schools-trained men all over the world. 


You Learn by Building Equipment with 
Standard Radio Parts We Send You 


Your National Schools Course includes 
not only basic theory, but practical 
training as well—you learn by doing. 
e send you complete standard equip- 
ment of professional quality for build- 
ing various experimental and _ test 
units. You advance step by step until 
you are able to build the modern su- 
perheterodyne receiver shown above, 
which is yours to keep and enjoy. You 
perform more than 100 experiments— 
build many types of circuits, signal 
generator, low power radio transmit- 
ter, audio oscillator, and other units. 
The Free Books shown above tell you 
more about it—send for them today! 


NEW PROFESSIONAL MULTITESTER 
INCLUDED! 


This versatile testing instrument is portable 
and complete with test leads and batteries. 
Simple to operate, accurate and dependable. 
You will be able to quickly locate trouble 
and adjust the most delicate circuits. You 
can use the Multitester at home or on ser- 
vice calls. It is designed to measure AC and 
DC volts, current, resistance and decibels. 
You will be proud to own and use this 
valuable professional instrument, 


Now! 


GET THE DETAILS—SEND THE COUPON A} 


DECEMBER, 1948 


Lessons 
and 
Instruction 


Material Are Up-to-date, Practical, Interesting. 


National Schools Master Shop Method Home Training gives you 
basic and advanced instruction in all phases of Radio, Television 
and Electronics. Each lesson is made easy to understand by nu- 
merous illustrations and diagrams. All instruction material has 
been developed and tested in our own shops and laboratories 
under the supervision of our own engineers and instructors. A 
free sample lesson is yours upon request—use the coupon below. 


You Get This and Other Valuable 
Information in the Free Sample Lesson: 


Both Home Study and 
Resident Training 


Offered 


APPROVED FOR 
VETERANS 


Check Coupon Below 





i. Basic Receiver Circuits and How They are 
Used. 


. Construction of the Antenna Circuit. 

. How Energy is Picked Up by the Aerial. 

. How Signal Currents are Converted into Sound. 
- How the Tuning Condenser Operates. 


. How the R-F Transformer Handles the Signal, 
and other data, with diagrams and illustrations. 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIFORNIA EST.1905 








me FREE the books meutioned in your ad including a sample lesson of 
. 1 understand no salesman will call on me. 
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Here’s how you can figure on a BE T T ER JOB in 


Radio Engineering Instruction Sincee1927 











RADIO-ELECTRONICS, Broadcasting, Television, Servicing, Manufacturing 


Add CREI Technical Training to Your Present 
Radio Experience, Then Get That Better Radio Job 
—Make More Money—Enjoy Increased Security. 


You can’t plan your future on a slide rule. But you can take 


a measurement of your own capabilities. 

Look at the successful radioman. You'll find that he’s the 
fellow who looked and planned ahead. Today, you have tke same 
opportunity—at a time when radio’s technical progress has gone 
beyond the supply of technical Manpower. Never before have so 
many men like you had the opportunity to step ahead into better- 
paying jobs ... jobs that offer real interest and security in any 
one of the many expanding fields that urgently need competently 
trained men. 


You can’t say, “J don’t need more training.” Every ambitious 
radio technician needs more training. No matter what your experi- 


If you have had professional or amateur radio 
experience and want to make more money, let 
us prove to you we have the training you need to 
qualify for a better radio job. To help us answer 
intelligently your inquiry—please state briefly your 
background of experience, education and present 
position. 


Capitol Radio 
Engineering Institute 


An Accredited Technical Institute 
Dept.RE-12. 16th and Park Road, N. W., Washington 10, D. C. 


Branch Offices: New York (7) 170 Broadway ® San Francisco (2) 760 Market St. 





ern 





ence, you must fortify yourself with up-to-date technical knowl- 
edge to qualify for the better jobs and to stave off the new com- 
petition that war-time activity has brought into the field. 


CREI has a course of training for you. You will find our proved 
type of training practical and thorough. Whether your future 
lies in broadcasting, television, servicing, manufacturing or any 
branch of communications, you will find that you can “go all the 
way with CREI” from introductory, basic principles to advanced 
training, and on to specialized fields of radio-electronics. 


Send for, and read, our new catalog and course outline. 
It explains our self-improvement program, courses and what 
CREI can do for you. It will give you a good idea how practical 
and easy-to-understand our training is, and why many thousands 
have enrolled for CREI courses since 1927. 


VETERANS! CREI TRAINING AVAILABLE UNDER G. 1. BILL 


MAIL COUPON FOR FREE BOOKLET 


CAPITOL RADIO ENGINEERING INSTITUTE 

16th & Park Road, WN. W., Dept. RE-12,Washington 10, D. C. 

Gentlemen: Please send your free booklet, “CREI training for 
your better job in Radio-Electronics,” together with full details 
of your home-study training. I am attaching a brief resume of 
my experience, education and present position. 

Check field of greatest interest: 

(CO PRACTICAL RADIO-ELECTRONICS (L] PRACTICAL TELEVISION 
(1 BROADCASTING [} AERONAUTICAL RADIO ENGINEERING 

() RECEIVER SERVICING 


NAME 
STREET 








.  ( “4 ZONE | nee 
(CO I AM ENTITLED TO TRAINING UNDER G. 1. BILL. 
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I Put You to Work with Your Hands to LEARN RADIO! 
You Build Receivers! You Make Typical Defects Occur 
and Make Tests to Prove the Theory! 


y you iri DIO LEARN RADIO 
PORE OZ to MAKE MONEY! 


TS 
PAR nelu ding 
LOW COST TRAINING — EASY PAYMENT PLAN! 


2 BAND SUPER 











You Learn at Home How to‘ 
Build and Test Dozens and 
Dozens of Circuits — Simple 
and Complex! ae 
















you DO 
F.L. SPRAYBERRY, PRES- 
IDENT of the SPRAYBERRY ER OVER 175 
ACADEMY OF RADIO. This E MET INSTRUCTIVE 
is the man who directs G 
your study. His years of EXPERIMENTS 


experience and Radio 
“know-how” assure you of 
the finest in home Radio - 
Training! = 





YOU BUILD 
ALL THESE TESTERS 
e+eee+ AND MORE! 


I give you a fine, 
moving-coil type 
Meter Instrument 
on Jewel Bearings 
— with parts for a 
complete Analyzer 
Circuit Continuity 
Tester. You learn 
how to check and 
correct Receiver 
defects with professional speed and 
accuracy. 





You'll get 
valuable ex- 
perience and 




























: practice 
knowl building this 
w com- Signal Gen- 
- erator and . 
7 multi - 
proved. | Set has Long and purpose — 
future Short Wave Tuning.. Z° . er. 
or any ag sy wo A ae odode on of fixing Radios and you 
all the s yours tor _ don't have to spend money on ready- 
ivanced made Equipment. 
oh 
utline. mh. so i AR AES phe. Piet 
1 what 
ractcal SPRAYBERRY HOME TRAINING is s PLANNED to MAKE MONEY for you FAST! 
yusands 
} [train you with regular professional Radio Equip- __ the finest kind of “bench” experience. And you get 
ment. I tell you exactly what to do. . . how to do it right in your own home. In no time at all, you'll ~ 
1. BILL it. You handle Radio Parts, see them operate, be ready for a business of your own or a mes job ; re 
learn what they're for. With the fine Kits I supply, Soldering, wiring, connecting Radio 
° ; ee in Radio, FM, Television, parts. . . building circuits with your 
you learn how to build Radio Circuits, construct Radar. Ind 1 El own hands— you can’t beat this 
your own Test Equipment. I'll show you how to adar, Industria a method of learning. When you con- 
cause typical Radio defects so you can watch and tronics, etc. Now's s struct this Rectifier and Filter, Re- 
\. sistor and Condenser Tester, etc., you 
see how they act. You learn the latest methods for the time to \ get a really practical slant on Radio 
trouble-shooting and repair. All this adds up to _ started! AS that leads to a money-making future. 
rg for t See ee ee 
details : SeRAYBERRY ACADEMY of RADIO, Dept. 20-M 
weet | DT VETERANS! | Wit MCU SERGI Sinavecnny Acapemy of nAnio. Dep 
; + \| 20 NORTH WACKER DRIVE, CHICAGO 6, ILLINOIS fi 
i Please rush my FREE copies of “‘How to Make Money in Radio, Electronic 
' Approved for and Television”’ and ‘‘How to Read Radio Diagrams and Symbols 
VISION 1 € f 
G. |. Training FREE |: feokes Ga 
U d Publi » tees tenaiaetniinbtnmnnnnnnatancmnsaiaiiannions an 
n 
—— 1 |Lawe 16 ang| NOW! TWO LOCATIONS! © popress a 
—< 6 an To Serve You Better! 3 me a 
eo ET 346 Mail Coupon to Location CITY_____-_------________- STATE 
P - Nearest Your Home iy gag Gah imei tn envetone or paste on penny pestcors) EE EE BD 
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Radar sends out pulses of electric waves which, 
reflected from a target, return to reveal the 
target’s location. 


Likewise, the apparatus pictured above sends 
electric waves over a coaxial telephone cable. 
Minute irregularities reflect the waves back 
to their origin; the echo makes a trace on an 
oscilloscope screen and so tells where to look 
for the trouble. 


Telephone messages need smooth “high- 
ways” over which to travel across country: 
circuits able to transmit every talking fre- 


BELL TELEPHONE 





@eEla© 


LABORATORIES 


Exploring and inventing, devising and perfecting for continued improvements and economies in telephone service. 





quency, without distortion* Television\needs 
even smoother highways and at many more 
frequencies. So Bell Laboratories devised 
this method of spot-testing the cable over 
the entire frequency band needed for tele- 
phone or television. It is so delicate that any 
possible interference with transmission is de- 
tected at once. Its use makes sure that every 
inch of highway is clear. 


This is another important example of how 
Bell Telephone Laboratories constantly develop 
finer communications for the nation. 
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EQUIPMENT 








Here’s good news... big news... our BIGGEST NEWS in 
17 years. The equipment pictured at left gives a partial idea 
of D.T.I.’s remarkable, new combination of shop-method 
training aids ... to prepare you AT HOME for your start in 
Television-Radio-Electronics. 


Get 48-Page Book FREE 


Mail coupon today for D.T.I.’s big new 48-page OPPORTUNITY GUIDE 
BOOK. See how this amazing newer method helps you get started toward 
a GOOD JOB or your OWN BUSINESS in one of America’s most promising, 
thrilling fields . . . that includes Television ...F.M., Train, 2-Way Taxi, 
Aviation, and Broadcast Radio... Industrial Electronics ... and other fasts 
developing branches. 

In addition to well-illustrated lessons, you work over 300 instructive 
experiments from 16 shipments of Radio-Electronic parts. Among these proj- 
ects you build and keep a commercial-type CATHQDE RAY OSCILLO. 

SCOPE ... that helps you get practical Television circuit training, 

You also build and keep a double-range R-F SIGNARGENERATOR, a 

jewel-bearing MULTI-METER and a quality 6-tube SUPERHET RADIO, 


BUILD KEEP 
300 


MODERN CHICAGO § YOu alsouse HOME MOVIES 
LABORATORIES . « « a D.zLT.I. Exclusive! 


If you prefer, you can 

get ALL your prepara- D.T.1. alone includes the modern, 

tion in our new, Chi- : _ A 

sage welaing lsbeve- visual training aid . . . MOVIES 

tories . . . one of the ...to help you learn faster, eas- 

finest of its kind. ier at home. You see electrons 

me pre eel ‘+ on the march and other fascinat- 

ern eee . . ‘ ‘ 

Write gm ory ing ‘hidden action’’ — a remarke 

able home training advantage 


that speeds your progress. 
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You Get D.T.I.'s Effective 
EMPLOYMENT SERVICE al 
When you complete your training, our 
effective Employment Service is avail. 
able to you without extra cost, to help 
you get started, 


e ms 
J <i “>. MIAN TODAY! 








DeForest's Training, Inc. 
2533 N. Ashland Ave., Dept, RC-EI2 
Chicago 14, Illinois 


Send me FREE your 48-page OPPORTUNITY GUIDE BOOK 
showing how | may make my start in Television « Radio « 


DeFOREST’S TRAINING, INC. | [uma 


CHICAGO, ILLINOIS ll OO | 


Affiliated with the De Vry Corporation a Apt. 


Builders of Electronic and Movie Equipment 





Biter BERD. State. 
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THE MOST 
DESIRABLE 
ANTENNA 
MOUNT 
EVER MADE! 





Pat. Pending 


Chimney Mount 
Antenna Base 


e for TELEVISION 
eo FM e AMATEURS 


List Price: $7.50 


Cost to Retailer: $4.50 








Installed in 10 minutes - Permits Use 
of Several Mounts on One Chimney 


Chimney Mount is by far the fastest selling pro- 
duct of its type in the radio and television fields. 
it can be installed in ten minutes without the use 
of special tools or drilling of holes. Several mounts 
can be strapped to one chimney —to pole, 2 x 4, 
side of house or to any rectangular roof extension. 
Fastens aerial to highest point with galvanized 
steel bands having a combined tensile strength of 
more than 3,000 Ibs. Made of corrosion-resistant 
aircraft-type aluminum alloy. Weight: 3 Ibs. 


Available Through All Leading 


Jobbers and Dealers or Write to 


South River Metal Products Co. 


South River, New Jersey 


TOWN MEETING of Radio Service- 
men held its second session in New 
York City September 27, 28 and 29. 
About 1,500 technicians registered for 
one or more of the sessions—roughly 
the same number as attended the first 
session at Philadelphia last January. 
Highlight of the first evening was a 
paper “Antenna Installation” by Ira 
Kamen. RMA’s president Max Balcom 
was also well received when he stressed 
the importance of television to the serv- 
icing technician, as was a symposium 
“TV Installation in the Home.” Less 
well received was a paper “‘How to Col- 
lect Your Bills,” presumably because 
the bulk of the radiomen present were 
operating on a cash basis. 
Other papers which attracted special 
attention were “Case History of a Suc- 
cessful TV Service Shop,” by Harold 
Suss, “Television Service in the Shop,” 
by Carl Quirk, and John F. Rider’s 
talk on sweep generators. Listeners 
said the latter’s only fault was that he 
had only 40 minutes in which to talk. 
On the business side, Austin Lescar- 
boura’s “Advertising and Public Rela- 
tions” was considered the best paper. 
Others were given a lower rating by the 
assembled servicemen chiefly because 
they seemed aimed at the larger shops, 
whereas the majority of the attending 
technicians came from one- and two- 
man establishments. 

Next Town Meeting was scheduled 
for Boston, November 15, 16 and 17. 


RADIO TECHNICIANS of Massa- 
chusetts and New York discussed the 
question of wider organization of 
servicemen, at a meeting held in 
Rochester, N. Y., October 10, 1948. The 
meeting was called by the Radio Tech- 
nicians Guild of Rochester to discuss 
national organization. Delegates from 
Boston, Springfield, New Bedford, 
Binghamton, Rochester, Watertown, 
New York City, and several other points 
attended. 

Failing to agree on whether forma- 
tion of a national organization or a 
state federation was the best immedi- 
ate step, the group proceeded to form 
both organizations. The State Federa- 








The Radio Month 





tion was set up with Lawrence Raymo 
of Rochester as president, Wayne Shaw 
of Binghamton as secretary, and Max 
Liebowitz of New York as organizer. 
The first meeting of the new organiza- 
tion was set for Binghamton on the 31st 
of October, with delegates and visitors 
from all interested radio servicemen’s 
organizations invited. Steps were also 
taken to incorporate a national organi- 
zation based on the Radio Technicians 
Guild of northern New York and Mas- 
sachusetts, and a temporary board of 
directors was named. 

Officers of the new board are Frank 
Keefe, Indian Orchard, Mass., presi- 
dent; Ray Mattraw, Watertown, N. Y.; 
vice-president; Lewis L. Sharrard, 
Springfield, Mass., secretary, Bertram 
L. Lewis, Rochester, N. Y., executive 
secretary, and Herbert Gamer, Rox- 
bury, Mass., treasurer. 


EUROPEAN BROADCASTERS are 
affected by the signing of a new treaty 
at Copenhagen in September. To add 
more channels to the European long- 
and medium-wave broadcast bands, 
channel width was narrowed down 
to 8 or 9 ke depending on the as- 
signed frequency. In the reallocation of 
frequencies the U. S. was given three 
channels in Occupied Germany instead 
of the former 13. The treaty takes 
effect in March, 1950. 


TV IN BARS and other public places 
can legally be stopped by station owners 
if they wish, said David M. Solinger, 
New York attorney, in the Columbia 
Law Review last month. The article, 
entitled “Unauthorized Uses of Tele- 
vision Broadcasting,” points out that 
television is protected by copyright 
laws, as well as by other common-law 
property rights. 

“An owner of a television receiver,” 
wrote Mr. Solinger, “by performing a 
program in a tavern, hotel, restaurant, 
private auditorium, or motion-picture 
theatre, has thereby infringed on the 
copyright of the creator to the same 
degree as he would have had he repro- 
duced the material on his own stage 
with his own live cast.” 











Five presidents of local radio organizations were in attendance at the Rochester meeting. From | 
left to right are: Al Saunders, Boston, Mass.; Wayne Shaw, Binghamton, N. Y.; T. Lew 
rence Raymo, Rochester, N. Y.; Max Liebowitz, New York, N. Y.; Ben De Young, Ithaca, N. Y. 
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FM-EQUIPPED CAR is being used by 
E. A. Merryman, chief engineer of 
WBUZ-FM, Bradbury Heights, Md., to 
check on reports of bad reception. The 
receiver installed in the car was made 
from a Pilotuner and an old AM auto 
radio. The antenna is a dipole. The car, 
Merryman says, has enabled him to 
assist many listeners. 


RAILROAD TELEVISION was dem- 
onstrated successfully aboard a Balti- 
more & Ohio train travelling from 
Washington to Jersey City, N. J. A re- 
ceiver installed in one of the cars picked 
up nearly all of the second game of the 
World Series. 

In the Washington railroad station 
the broadcast was. received from 
WNBW, WTTG, and WMAL-TV, 
Washington. About half-way between 
Washington and Baltimore, the receiver 
was switched to a Baltimore station, 
and as the train neared Jersey ~City, 
Philadelphia and New York stations 
were utilized. 

The antenna mounted atop the rail- 
road car picked up interference-free 
signals over most of the route except 
when the train passed under tunnels 
and through yards with large numbers 
of electrical signal devices. 

William M. Snyder, assistant general 
passenger agent of the railroad, said 
that the reception was about as good as 
in the average home. If tests continue 
to be successful, he added, the railroad 
may make permanent video installa- 
tions on its crack trains. 


TV TUBE SHORTAGE will last until 
late 1949 or 1950, predicted Hamilton 
Hoge, president of U.S. Television, last 
month. Although 1.6 million cathode- 
ray tubes will be-made next year, there 
will not be nearly enough to satisfy the 
demand. The tube shortage is the only 
important one hampering television. 

Mr. Hoge pointed out that not all of 
the tube output would go into new re- 
ceivers. With the increasing military 
use of TV, the shortage may be aggra- 
vated by heavy government demands. 
Replacements for existing receivers will 
also reduce the number of tubes avail- 
able for new sets. 

Basic cause of the shortage is the 
time required for tube makers to tool 
up. Plans announced this summer, for 
example, will not be in effect until late 
1949 or early 1950. 


U.S. VIDEO STANDARDS would be 
established in foreign countries if plans 
disclosed last month by the RMA were 
successful. Members of the RMA, ap- 
parently concerned over British efforts 
to spread their standards in other coun- 
tries, pointed out that receivers must be 
made to conform to transmission stand- 
ards. Sale of American receivers abroad 
would thus depend largely on the stand- 
ards used in Europe. Since no American 
sets are presently available for export, 
the plans are long-range, anticipating a 
time when the American market will 
have been satisfied. 
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MINE DETECTORS may soon be 


used by veterinarians, at least in prin- 


ciple. A new device for the detection |* 


of metal is designed to locate foreign 
objects in animals. A bit of baling wire 
swallowed by a cow or a bullet fired 
into a farm animal or pet by a trigger- 
happy hunter may be located by pass- 
ing the detector over the animal’s body. 
Developed by the Army Medical De- 
partment, the device is awaiting final 
clinical tests. 


TELEVISION GRANTS were halted 
by the FCC last month for a six-month 
period. During this time no action will 
be taken on applications for TV station 
licenses. In announcing the freeze, 
Wayne Coy, FCC chairman, said that 
evidence presented at an industry-com- 
mission conference held in Washington 
on September 13 and 14 raised serious 
questions about the present and pro- 
posed frequency-allocation scheme. An 
engineering conference will be called to 
discuss the question; meantime, no fur- 
ther allocations will be made. 
Operation of the 37 stations now on 
the air and construction permits previ- 
ously authorized will remain unaffected. 
Mr. Coy emphasized that the usefulness 
of presently owned and marketed tele- 
vision receivers will not be impaired. 


BRAZILIAN TELEVISION plans 
were completed last month and South 
America’s first television station will be 
in operation within a year, according to 
an announcement made by Cesar Lade- 
ira, one of the founders of the newly 
organized Radio Televisad do Brazil. 
The station will be at Rio de Janeiro. 

A 28-30-hour weekly schedule of pro- 
grams will be carried, including live 
shows, news films, educational pro- 
grams, and sports. 

The 5,000-watt transmitter and all 
other studio and transmitter equipment 
will be furnished by General Electric. 


FINE OF $10,000 or two years’ im- 
prisonment may be the price of operat- 
ing a phonograph oscillator so as to 
cause interference to radio reception, 
readers of the New York Daily News 
were informed last month. The paper 
had reported a suggestion from a read- 
er that neighbors’ sets whose volume 
controls were turned up too high might 
be jammed with a phono oscillator. 

In a letter to the newspaper the FCC 
warned of the Communications Act, 
which states that any radio transmis- 
sion—no matter how low the power— 
which interferes with the reception of 
other stations is illegal and punishable. 


THE QUARTER CENTURY Wire- 
less Association will hold a dinner meet- 
ing in New York’s Fraunces Tavern on 
December 3rd, John DiBlasi, W2FX, 
the association’s president, announced 
last month. The association, member- 
ship in which is open to those who have 
been active hams for at least 25 years, 
now has more than 100 members. 
Among the recent joiners is FCC Com- 
missioner George E. Sterling, W3DF. 


IRC Power Wire Wounds 
are better built 
every step of the way 






























































| right from 
the winding form IRC 
Power Wire Wounds 
combine the best of 
materials, workman- 
ship and resistor 
“know-how”. 


Highest grade alloy 
wire uniformly wound 
on sturdy ceramic 
tubes. Terminals spot 
welded for security; 
heavily tin dipped for 
easy soldering. 


Climate-proof cement 
coating providesdark, 
rough surface—best 
for rapid heat dissipa- 
tion, moisture protec- 
tion and ability to 
withstand reasonable 
overloads. 


Resistors cured at 
LOW temperature 
prevents damage to 
resistance windings, 
and loss of temper 
in terminals. Bands 
for adjustable types 
feature stainless 
steel springs and 
silvercontacts. Can- 
not corrode to cause 
high resistance. 
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For exacting, heavy-duty 
requirements you can rely on 


IRC Power Wire Wounds for 
balanced performance in every 
characteristic. Being full-sized, they 


can operate continuously at full rating. 
Derating in high ranges is unnecessary. 


IRC Power Wire Wounds are available 
in a full range of ratings, sizes and 
terminal wee. 91 new ranges have 
just been added. Next time you step 
up to your distributor’s counter— 
stock up on IRC Power Wire Wounds. 


INTERNATIONAL 
RESISTANCE CO. 


401 N. Broad Street, Phila. 8, Pa. 
In Canada: International Resistance Co., Ltd., 
Toronto, Licensee 
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Brand new 3-0-3, DC voltmeter 
2” round case. Meter has 450 ohms 
resistance (150 ohms per volt). (Add 


15¢ each to cover postage and hand- 
fing.) 








Brand new, compact, spillproof built- 
in hydrometer, group several together 
to get higher voltages. Fully g 

teed. Shipped dry, add 35¢ ta’ cover 
postage and handling. 





Originally used with the command set 
between Modulator BC456A and Con- 
trol Box BC451A. Contains 3, 24 volt 
relays and other parts an excellent buy 
at only $1.39 postpaid. 














A_ transmitting 
antenna, for use on 
approximately 450 
MC. Complete with 
standard coax con- 
nector. A weather- 
proof unit. (Add 
25¢ to cover hand- 
ling and postage). 











cover postage and handling. 








ER Jubes 


3 CP 1 (Ind, Screen) .95 
3 DP 1-A (ind. Screen) .95 
DO PA ctiesusasee 1.35 


(add 25¢ each to cover 
postage ond handling) 








Od. Oe 1.75 
Ee © wsccsenne 1.95 
Dt © wanannnie 2.45 
PUP © ascicusses 2.45 
(add 35¢ each to cover 
postage and handli 

OC 4 ee 2.65 
WE ©. comsnaiannecein 3.25 
(add 40c each to cover 
postoge and handling) 
DOP © indinanenins 3.50 


(Shipped express, charges 
collect). 


By Bendix 


6/28 


Postpaid 


Model 3616, makes an excellent 
set up for on intercom. set. Contains 3 
multiple type wafer switches, one penel 
type fuse, one volume control, one mas- 
ter 2 pole double throw switch, one lock 
type ing and ing teleph 
key, one local remote transmitter con- 
trol, one single pole switch, one 24-volt 
Leach Relay with 2 contacts. 





Post 

& é 9 Paid 
Western Electric Extension 
Contest wpe yo cw 23098. 





- s 3 
All new in original cartons. Con- 
tains one 50000 ohm reostat, 1. 
toggle switch, one phone jeck, 
one microphone jack, one test 
key, and one neon indicetor 
fomp. 














Be 
450 


Triple remote control box for Com- 
mand Receivers (SCR 274 N Series). 
Equipped with 3 tuning dials, 3 volume 
controls, and 6 selector switches. Used, 
but in excellent condition, o steal at 
only $1.50 ea. (Add 25c to cover pos- 
tage and handling.) 





Brand new Bowers D.C. Volt meter 
0 to 9 volts in 2” case with 2 3/4” 
ae each .99c 


Brand new Bowers D.C. Anmeter 
0 to 100 amp scoles (600 ma. 
movement with 100 amp shunt) 
same case os volt meter each .99c 


Add 20c each to cover postage 
and handling 
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Westinghouse, Oxygen Flow 
Indicator - MK II. New in origi- 
nal cartons, 49c, add 15¢ to 











Used primarily on aircraft & Marine ADF 
y -21-A contains an elec- 
tric motor and selsyn. These loops have 

m removed from salvage aircraft, but 
are guaranteed to be in excellent working 


Systems, Loop LP. 


condition. 
Shipped Express Collect 











8012 
1626 
705-A 
211 


it 
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525 Feet al 
Brand New 
Telephone Wire 


— 





3 conductor braided insulated copper 


and steel telephone wire. It is of copper 
for conductivity and steel for strength. 
Worth at least 3c per foot, yet due to 
A an exceptional buy we-can now offer 


at less than Ic per foot. 
(Shipped express charges collect) 





Jubes 


Ail New, All Postpaid 
1% 


And They've Postpaid 


Antenna Relay Unit BC-442A or RE- 
2/ARC-5. Originally used on Command 
Set (SCR-274). Contains an antenna 
change-over relay, a 19/2 milivolt me- 
ter, with an external 34 amp. fhermo- 
couple. The meter scale reads R.F. 
current on linear scale calibrated 0 to 
10. A truly sensational buy ot 
only $1.95 














All merchandise subject to prior 
sale, minimum order $2.00, No 
C.0.D. orders accepted. Michi- 
gon residents must odd 3‘), Stote 
soles tax. 








RADIO-ELECTRONICS for 





























ee 


















tach Volume, $339 


In DeLuxe Binder 


You'll Use These Practical Books Every Single Working Day! 


NOW-—stop wasteful hunting throu 
ens of incomplete parts manuals. The RED 
BOOK tells you in one volume what you need 
to know about replacement parts for approxi- 
17,000 sets made from 1938 to 1948. 
ncludes complete, accurate listings of all 9 
‘major replacement components—not just one. 
Lists correct replacement parts made by 17 
leading manufacturers—not just one. Covers 
Original parts numbers, Proper replacement 
rs and valuable installation notes on: 
%, i ransformers, Controls, IF’S, 
ibrators, Phono-Cartridges. Plus 
<a —_ ag Lay and | pnd re- 
acement data. Pages, x11; 
sewed durable binding. ONLY tS $395 





Build the Service Data 
finger-tips the most a 
produced—everything 


increasing profits for 
in servicing, 


Switch to PHOTOFACT— 
the Best Service Data Buy 
You'll Ever Make! 


library thet help 
ccurate, uniform 
you need for easier, more profitable work. From 
PHOTOFACT Folder Sets and Volumes pile up 


et them, 
cenivaneencigt te you, month after month, 


for bigger earning power, 
your PHOTOFACT library up-to-date! 


NOW! PHOTOFACT VOLUME 5 
ON SALE AT YOUR JOBBER’S TODAY! 


Latest addition to the famous PHOTO- 
FACT Volume series—brings your file of 
postwar receiver service data right up to 
December 1948! Most accurate and com- 
plete radio data ever compiled—preferred 
and used daily by thousands of Radio 
Service Technicians. Everything you need 
for faster, more ——— servicing: Ex- 
clusive Standar 

photo views keyed to parts lists and align- 
ment data; complete parts listings and 
proper replacements; alignment, stage 
gain, circuit voltage and resistance analy- 
sis; coil resistances: record changer serv- 
ice data, etc. Order Volume 5 today—keep 
ahead with Photofact —the only Radio 
Service data that meets your actual needs! 


Vol.5. Covers models from July 1, 1948 to Dec. 1,1948 





Set by Set, Volume by Volume - 
PHONOPACT Boosts Neurlratits f 


s you earn more. Have at your 
and practical service data ever 


year after year. For success 
you owe it to yourself to keep 


Notation Schematics; 


Vol. 4. Covers models from Jan. 1, 1948 to July 1,1948 





The Radio Industry RED BOOK 


h doz- 


Complete, accurate service data 
on over 40 postwar Record 
Changer models. Shows ex- 
ploded views, photos from all 
angles. Includes change cycle 
data, adjustment notes, service 
hints, complete parts lists. PLUS 
—completedataonleading Wire, 
Ribbon, Tape and Disc Record- 
ers. ys pages: hard cover; 
opens flat. Order now! 

ONL $495 


Vol.3. Covers models from July 1, 1947 to Jan.1,1948 
Vol. 2. Covers models from Jan. 1, 1947 to July 1,1947 
Vol.1.Covers all postwar models up to Jan. 1, 1947 


1947 Changer Manual 







Tube Placement Guide 


Shows you exactly where to 
replace each tube in 5500 radio 
models, covering 1938 to 1947 
receivers. Each tube layout is 
illustrated by a clear, accurate 
diagram. Saves time—elimi- 
nates risky hit-and-miss 
methods. 192 pages; $125 
handy index. ONLY «. 9] 


Dial Cord Stringing Guide 


The book that shows you the 

one right way to string a dial 

cord. Here, in one handy 
pocket-sized book, are all 

available dial cord diagrams 

covering over 2300 receivers, Pa, 
1938 through 1946. Makes Fo, Shy 
dial cord restringing jobs 04 

uick and simple. 
ONL $100 


Yecccccccccccces 





HOWARD W SAMS & CO., INC 


INDIANAPOLIS 7, INDIANA 
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PER SET ONLY.......cccceess 
FREE Photofact Cumulative Index 


Send for the FREE Cumulative 
Index to PHOTOFACT Fold- 





ers covering a/l postwar re- 
ceivers up tothe present. You'll 
want this valuable reference 
uide to the Radio Service 
ata preferred and used by 
thousands. Helps you find the 
Folders you want in a jiffy. 





Stay Ahead of the Game with 
PHOTOFACT Folder Sets . . . 


You can’t afford to miss a single 
PHOTOFACT Folder Set! You get not 
only the most complete and accurate 
Radio Service Data ever compiled—but 
you keep up with fast-moving develop- 
ments. Have all the advantages that 
make PHOTOFACT indispensable to 
thousands of Service Technicians— PLUS 
—exclusive new TV Folders on popular 
Television receivers—the invaluable TV 
Course (don’t miss the sections on wave 
pattern trouble-shooting, and antennas) 
—full data on the latest Record Changers 
—all this in addition to full coverage of 
current radio models. Subscribe regu- 
larly to PHOTOFACT Folder Sets—to 
make your work easier, quicker, more 
profitable. Issued two Sets per month. 
Subscribe at your Jobber today. $] 50 








Get this FREE Index at your 
Jobber or write for it now. 





Hm BOOST YOUR EARNING POWER! 


Mail This Order Form to Your Parts Jobber Today 


or send to HOWARD W. SAMS & CO., INC. 
2924 E. Washington St., Indi polis 7, Ind. 





My (check) (money order) for $.........enclosed, 
Send following Photofact Volumes: [] Vol. 5. 
OOVol. 4. () Vol. 3. F) Vol. 2. (Vol. 1. ($18.39 each). 
CO Send the RED BOOK. $3.95 per copy. 

0 Aut tic Record Changer Manual, $4.95, 

(0 Tube Placement Guide, $1.25 

0 Dial Cord Stringing Guide, $1.00 

(J Send FREE Photofact Cumulative Index. 
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Get YOUR All-Plastic 
Cabinet by Purchasing 
| the Serviceman’s Resistor 
| Assortment...... $109° 


It’s easy to find the right resistor... 
fast...in this handy, handsome, all- 
plastic OHMITE cabinet. Compact 
| —only 9"x514"x434"—its 40 com- 
partments are fnctery packed with 
a carefully selected serviceman’s 
assortment of 125 individually 
marked, 4-watt ‘“‘Little 
Devil” resistors in the 40 
ee | values from 10 ohms to 
10 megohms most fre- 
quently used. And, 
you pay only the 
i regular price of 

j the resistors. 
nothing e xtra 
for cabinet. 











DEVIL 
Composition 
Resistors 


See Your Distributor 


| i 
| 
Vitreous Enamel Resistors 


A favorite with service- 
men. Easil mounted 
by its tinned wire leads. 
In sizes 5, 10, and 20 
watts. Tol. +10%. 


Adjustable 
Resistors 











ly 
| 
j 


a Vitreous enameled. 

10 to 200 Watts. Ideal for 

|- securing odd resistance values. 
>. . 


OH MITE 


RHEOSTATS + RESISTORS 


‘TAP SWITCHES 


LITTLE. 








W. L. Parkinson, manager of the Tech- 
nical Service Section of General Elec- 
tric, predicts a sale of approximately 
120,000 television receivers in the New 
York metropolitan market within the 
next six months. He stressed the point 
that there must be an increase in dealer 
service facilities if this market is to 
be satisfied. 

“The sale of television receivers,” he 
said, “is directly dependent upon the 
service provided. Sales can only in- 
crease as fast as the radio service 
industry assumes the service obliga- 
tion. The problem now is not how fast 
can we sell television receivers, but 
how fast can we, the service industry, 
install and provide service.” 

“We know that the time is not too far 
distant when the need for factory su- 
pervised service will no longer exist. 
We know that the wholesale distributor 
also is eager to turn the obligation over 
to the service industry. In the past 
two years, the service industry has 
made great gains in technical knowl- 
edge, and the manufacturers have in- 
vested many thousands of dollars in 
television training for the service in- 
dustry. However,” he concluded, “no 
one in the industry can predict just 
when the service industry will be able 
to take over full responsibility for tele- 
vision receiver installation and main- 
tenance.” 


Trend toward heavy fall production of 
radio and television receivers was re- 
flected in August as TV set output 
again reached a new monthly peak, the 
Radio Manufacturers Association re- 
ported. 

RMA member-companies manufactured 
64,953 television receivers in August 
for a new monthly record and an in- 
crease of almost 10,000 over the July 
output. Average weekly production of 
16,238 TV sets in August showed an 
increase of 51 per cent over the weekly 
production for the first half of this 
year. FM-AM set production by RMA 
member-companies totalled 110,879 in 
August to record the largest output of 
this type of receiver since last March. 
Radio receiver production of all types 
totalled 870,044 in August compared 
with 627,349 in July. Production of 
automobile and portable radios aggre- 
gated 256,594 and 178,323, respectively. 


Paul V. Galvin, president of Motorola, 
Inc., Chicago, has announced that as a 
result of its recent purchase of the 
“inventory and certain assets” of the 
Car Radio Division of International 
Detrola Corp., Detroit, Motorola will 
now for the first time supply sets to 
automobile manufacturers. For 20 
years, the Motorola Company has sold 
automobile radios to consumers only. 


The Department of Commerce reported 
that during the month of July sales by 
independent radio stores throughout 
the nation were 2 per cent below July, 
1947, 


Westinghouse Electric Corp. has dis- 
closed a plan called the Westinghouse 


Radio Business 





Equity Plan, designed to encourage 
local banks to handle the financing of 
radio and electrical appliances pur- 
chased by local Westinghouse dealers 
and their customers. 

L. H. Lund, vice-president and treas- 
urer of Westinghouse, said that banks 
participating in the program would be 
afforded many protective assurances, 
not before available. 

The plan, which is being sent to the 
nation’s 15,000 banks, “has been care- 
fully scrutinized by sixteen of the lead- 
ing consumer credit bankers of the 
country, acting as an advisory council 
to Westinghouse.” 

“To the consumer, these agreements 
mean more equitable financing of the 
appliances and radios he buys as the 
result of economies the plan makes pos- 
sible for the local banks,” explained 
Mr. Lund. “They mean also that the 
consumer encounters less ‘red tape’ in 
getting his installment purchase ar- 
ranged.” 


Copies of the 1948 complete roster of 
The Representatives of Radio Parts 
Manufacturers, Inc., are available and 
will be furnished without charge to any 
manufacturer of radio and electronic 
parts and equipment who sends his re- 
quest ori his business letterhead to L. C. 
McCarthy, Secretary of The Repre- 
sentatives, 9 South Clinton Street, Chi- 
cago 6, Illinois. 

The 72-page booklet, prepared by the 
Industry Relations Committee, lists 
more than 350 members of The Repre- 
sentatives alphabetically and by geo- 
graphical regions. 


The Department of Commerce re- 
ports independent radio and musical 
instrument dealers showed an average 
gain in sales of 5% during the first six 
months of 1948 over a similar period 
last year. 


John Pell, manager of television serv- 
ice for the Philco Corp. of Philadel- 
phia, has announced that the company 
has started a long-term program to 
train radio servicemen in the technique 
of television servicing. 

“All Philco distributors in television 
cities are co-operating in this program 
aimed at developing many additional 
thousands of competent technicians fa- 
miliar with all phases of servicing mod- 
ern television receivers and in proper 
antenna installation, whether outdoor 
or indoor,” Mr. Pell stated. 

“The new course is available to all serv- 
icemen who have a sound basic tech- 
nical knowledge of radio. These men in- 
clude dealers, service managers and 
servicemen employed by dealers and in- 
dependent servicing contractors.” 
“The Philco training course in tele- 
vision is designed to make it easy for 
every serviceman or technician with a 
fundamental knowledge of radio and 
preferably some practical experience, 
to obtain the technical schooling neces- 
sary to keep pace with the latest de- 
velopments in television.” 
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WANT YOUR FCC COMMERCIAL LICENSE IN A HURRY? 





Get Your “Ticket” in a FEW SHORT WEEKS! It’s EASY when you use CIRE 
Simplified Training and Coaching AT HOME in SPARE TIME 


Thousands of new jobs are opening up—FM, Television, 
Mobile Communication Systems. These are only a few of 
the radio fields which require licensed radio technicians and 
operators. 


Get your license without delay. Let Cleveland Institute 
prepare you to pass FCC license examinations, and hold the 
jobs which a license entitles you to, with CIRE streamlined, 
post-war methods of coaching and training. 


Your FCC Ticket Is Recognized in ALL Radio Fields as Proof of Your Technical Ability 


More than ever before an FCC Commercial Operator License 
is a sure passport to many of the better paying jobs in this 
New World of Electronics. Employers always give prefer- 


ence to the license holder, even though a license is not 
required for the job. Hold an FCC “ticket” and the job is 
yours! 


Hundreds of Satisfied, Successful Students 


“Transmitter engineering is great, es- 
pecially in the job I am on. Thanks 
again for all you have done, and you 
can take the credit for the fact that my 
ticket” is now posted on the wall of a 
100% Watt broadcast station.” 

Student #3678N12 


“I now hold ticket number P-10-3787, 
and holding the license has helped me 
to obtain the type of job I’ve always 
dreamed of having. Yes, thanks to CIRE, 
I am now working for the Civil Aero- 
nautics Administration as Radio Main- 
tenance Technician, at a far better salary 
than I’ve ever had before. I am deeply 
grateful.’ Student + 3319N12 


“I was issued license number P-2-11188 “| take great pleasure in informing you 
on November 4, 1947, at New York, N.Y. that I have taken the examination for 
The next day I was signed on board a radio telephone tirst class license on June 
tanker as Kadio (telegraph) Operator/ 29th, and passed and have received my 
Purser. Besides radio operating on board license 1 am now workin at WOCNH 
ship | handle the payrolls, ete., which a local 250 watt station 

is all over-time and brings my monthly Student #3171N12 


pay up to between $500 and $650 
Student #2355N2 


FREE BOOKLET— Tells you the Government requirements for all’classes of FCC commercial licenses. 
(Does not cover Amateur License examinations.) Use coupon below for Booklet B. 


OTHER finns’ 


COURSE A — Master Course in Radio Communication 


A complete course covering the technical fundamentals of radio-elec- 
tronics, for the radioman who wants a general review. Includes prepa- 
ration for Broadcast station employment. 


COURSE B — Advanced Course in Radio Communication 
Engineering 


A genuine college-level radio engineering course, completely mathematical 
in treatment. For the advanced radioman with considerable practical 
experience and training. 


Cleveland Institute Home Study Courses Offer Complete Technical Radio 
Training from Low-Level to College-Level, for the Radioman with Practical 


COURSE C — Specialized Television Engineering 


An advanced college-level course for the radioman who has had formal 
training equivalent to A and 


COURSE D — Advanced Radio Telephony 


An advanced, specialized course covering broadcast station engineering 
and operation. Without preliminary preparatory fundamentals, this 
course enters immediately into the heart of the subject matter. Covers 
the engineering knowledge and the technical duties required of the 
studio control operator, the master control operator, and the trans- 
mitter operator. 


FREE CATALOG _— Describes all Cleveland Institute home study courses—tells of CIRE 


unique, post-war methods of training. Use coupon below for Catalog A. 





HOW T0 PAS 






Gentlemen: 
Please send me your Booklet B, 


Approved 
for Train- 
ing Under §& ,ppness 
“G-I Bill 
of Rights” 


Don’t Delay - 
Write Today! 


DECEMBER, 


cITY.. 


1948 


J about your home study course for preparation for FCC License Examinations. (Does not cover Amateur License Examinations.) 


Please send me your Catalog A, describing all of your home study radio electronics courses. I desire training in course 
OA, OB, OC, OD. 


a ERA BTR 


er a a: 
neal Oversto=" EXAMINATIONS... 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
RE-12 4900 Building, 
ee ee ee eG Se 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
RC-12 4900 BUILDING, CLEVELAND 3, OHIO 





CLEVELAND 3, OHIO 


C] Veterans check for enroliment infor- 
mation under G-1 Bill. 


“HOW TO PASS FCC COMMERCIAL LICENSE EXAMINATIONS,” 


and information 


oe sbseeses : LONE... STATE 
NO OBLIGATION—NO SALESMEN. 
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HEATHKIT FM 


SWEEP GENERATOR KIT 


A necessity for television and FM. This Heathkit completely covers the entire FM and 
TV bahds 2 megacycles to 230 megacycles. The unit is 110V 60 cy power trans- 
former operated. Uses two 6J6 tubes, two 6C4 tubes and a 6X5 rectifier. An 
electronic sweep circuit is incorporated allowing a range of 0 to 10 MC. 
A sawtooth horizontal sweeping voltage and phase control are 
provided for the oscilloscope. 
The coils are ready assembled and precision adjusted to 
exact frequency. As in all Heathkits, the best of parts 
are supplied, Mallory filter condenser, zero coef. 
ceramic condensers, all punched and formed 
parts, grey crackle cabinet, 5 tubes, test 
leads, etc. Better get it built now 
and be ready for the FM and 
Shipping 


SIGNAL 
GENERATOR 
KIT 


$19.50 


VYothing 


ELSE TO BUY 








Every shop needs a good signal generator. The Heathkit 
fulfills every servicing need, fundamentals from 150 Ke to 
30 megacycies with strong harmonics over 100 megacycles 
covering the new television and FM bands. 110V 60 cycle 


transformer operated power supply. 


400 cycle audio available for modulation or audio testing. 
Cc 


and TELEVISION 


TV business. 
wt. 6 Ibs. 








SINE AND 





KIT. 


fiers, television response, 





Uses 6SN7 as RF oscillator and audio plifier. 
kit hos every part necessary and detailed blueprints “end 
ble the builder to ble it in a few hours. 
Large easy to read calibration. Convenient size 9” x 6” x 44%". 





Shipping weight 41 Ibs. 





HEATHKITS 


SQUARE WAVE 


AUDIO GENERATOR 


The ideal instrument for checking audio ampli- 
distortion, etc- 
Supplies excellent sine wave 20 cycles to 20,000 
cycles and in addition supplies square wave 
over same range. Extremely low distortion, less 
than 1%, large calibrated dial, 
color panel, 1% precision calibrating resistors. 
110V 60 cycle power transformer, 5 tubes, 
detailed blueprints and instructions. R.C. type cir- 
cuit with excellent stability. Shipping Wt. 15 Ibs. 


beautiful 2 





























































WUothing ELSE TO BUY 











HEATHKIT 
HIGH FIDELITY 


AMPLIFIER KIT 


Build this high fidelity 
amplifier and save two- 
thirds of the cost. 110V 
60 cy transformer oper- 
ated. Push pull output 
using 1619 tubes (mili- 
tary type 6L6's), two am- 
plifler stages using a dual 
triode (6SL7), as a phase 
inverter give this ampli- 
fler a linear reproduction 
equal to amplifiers sell- 
ing for ten times this price. Every part supplied; 
punched and formed chassis, transformers (including 
quality output to 3-8 ohm voice coil), tubes, controls, 
and lete instructi Add postage for 20 Ibs. 


$1495 





a @ 





12” PM Speakers for above...........00ee005 6.95 
Mahogany Speaker Cabinet 1412" x 14/2" x 8” 8.75 


TOV A.C. MILITARY RECEIVER POWER SUPPLY KIT 


Ideal way to convert military 
sets. 110V 60 cy. transformer 
operated. Supplies 24 Volts for 
filament—no wiring changes 
inside radio. Also supplies 
250V D.C. plate voltage at 50- 
60 MA. Connections direct to 
dynamotor input. Complete 
with all parts and detailed in- 
structions. Shipping wt. 6 Ibs. 





$5.95 








lO V. A.C. TRANSMITTER POWER SUPPLY KIT 


For BC-645, 223, 522, 274N's, 
etc. ideal for powering military 
tr itt 00 to 
600 Volts ‘a 150 to 200 MA 
plate, 6.3C.T.at4Amps,6.3at  ¢ 
4 Amps. and 12V at 4 Amps. 
Can be combined to supply 4 





3-6-9-12 or 24 Volts at 4 
Amperes. Kit supplied complete - 
with husky 110V 60 cycle ®ve 
power transformer, 5U4 recti- 
fier, oil filled condensers, cased 
choke, punched chassis, and all 
other parts, including detailed 
instructions. Complete—nothing 
else to buy. Shipping Wt. 22 Ibs. 


vines 





HEATHKIT 
CONDENSER CHECKER KIT 





CAB 


ELSE TO BUY 





Checks all types of condensers, paper mica— 
electrolytic—ceramic over a range of .00001 MFD 
to 1000 MFD. All on readable scales that are read 
direct from the panel. NO CHARTS OR MULTI- 
PLIERS NECESSARY. A condenser checker anyone 
can read without a college ed Al 

test and polarizing voltage of 20 to 500 volts pro- 
vided. Measures power factor of electrolytics be- 
tween 0% and 50%. 110V 60 cycle transformer f 
operated complete with rectifier and magic eye ' 
tubes, cabinet, calibrated panel, test leads and all 
other parts. Clear detailed instructions for assembly 
and use. Why guess at the quality and capacity of 
@ condenser when you can know for less than a 
twenty dollar bill. Shipping wt. 7 Ibs. 
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curately ing 
Extremely high input i W goh 





and enjoy it all winter. Shipping Wt. 8 Ibs. 


IDEAL TEST INSTRUMENTS 


HEATHKIT VACUUM TUBE 


VOLTMETER KIT 


Everything you want in a VTVM. Shatterproof solid plastic meter face, automatic meter 
protection in burn-out proof circuit, push pull electronic voltmeter circuit assuring maxi- 
mum stability. Linear DC and AC scales. Complete selection of voltage ranges starting 
with 3 Volts full scale up to 1,000 Volts. Isolated DC test prod for signal tracing and 
measurements of voltage while instrument is in operation. An ohmmeter section ac- 

i of 1/10 ohm to one billion ohms with internal battery. 
on all ranges DC and 6.5 megohms on AC. 
All these features and many more are the reasons hundreds of radio and television 
schools are using Heathkit VTVM’s and recommending them to all students. Like all 
Heathkits, the VTVM kit is complete, 110V 60 cy power transformer, 500 microamp 
meter, tubes, grey crackle cabinet, panel, test leads, 1% ceramic precision divider resis- 
tors and all other parts. Complete instruction manual. Better start your laboratory now, 


ELSE TO 
BUY! 


$2450 











HEATHKIT SIGNAL TRACER KIT 


| Reduces service time and greatly increases 
profits of any service shop. Uses crystal diode 
to follow signal from antenna to specker. 
Locates faults immediately. Internal amplifier 

ilable for speaker testing and internal 





ilable nA, 





peak le for P testing. Con- 
nection for VTVM on panel allows visual trac- 
ing and gain measurements. Also tests 
ph 9 aph pi L ps, ic ph " PA sys- 
tems, etc. Frequency range to 200 MC. Com- 
plete ready to assemble. 110V 60 cycle trans- 
former operated. Supplied with 3 tubes, diode 
probe, 2 color panel, all other parts. Easy to 
assemble, detailed blueprints and instructions. 

Small portable 9" x 6" x 4%". Wt. 6 pounds. 
Ideal for taking on service calls. Complete 











$1950 
Wothing ELSE TO BUY 





your setvice shop with this instrument. 


HEATHKIT 3-TUBE ALL-WAVE 
i ee. 


+= RADIO 
$8.75 


An ideal way to 
learn radio. This 
- kit is complete 
= agi ready to assem- 
110-Volt AC Operation ble, with tubes 
and all other ports. Operates from AC. 
Simple, clear detailed instructions make 
this @ good radio training course. 
Covers regular broadcasts and short 
wave bands. Plug-in coils. Regenerative 





circuit. Operates loud speaker. Add 
postage for 3 Ibs. $8.75 
HS 30 Headphones per set....... $1.00 


22" Permanent Magnet Loudspeaker1.95 











INTERPHONE 2-WAY 


CALL SYSTEM KIT 


Ideal call and 
communication 
system for 
homes, offices, 
factories, stores, 
etc. Makes excel- 
lent electronic 
baby watcher 
easy to assemble 
with every part 





supplied 
simple instructions. Distance up to 1/5 
mile. Operates from 110V A.C. 3 tubes, 
one master and one remote speaker. 
Shipping Wt. 5 Ibs. 


including 









DOUBLES THE UTILITY OF 


An electronic switch used with any oscilloscope provides two separately controll- 
able traces on the screen. Each trace is controlled independently and the 
position of the traces may be varied. The input and output traces of an 
amplifier may be observed one beside the other or one directly over 
the other illustrating perfectly any change occurring in the ampli- 
fier. Distortion—phase shift and other defects show up in- 
stantly. 110 Volt 60 cycle transformer operated. Uses 5 
tubes (1—6X5, 2—6SN7's, 2—65SJ7's). Has indi- 
vidual gain controls, positioning control, and 
coarse and fine sweeping rate controls. 
The cabinet and panel match all 
other Heathkits. Every part sup- 
plied including detailed in- 





4 structions for assembly 
and use. Shipping 
weight 11 Ibs. 

: Wew 


HEATHKIT 5” 
OSCILLOSCOPE KIT 


j : A necessity for the newer servicing technique in 
FM and television at a price you can afford. The 
7 Heathkit is complete, beautiful two color panel, all 
: metal parts punched, formed and plated and every 


part supplied. A pl t evening's work and you 
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’ have the most interesting piece of laboratory equip- 

ja ment available. 

FD : Check the features—large 5” 5BP1 tube, compen- 

ad sated vertical and horizontal amplifiers using 6$J7's, 

TI- 15 cycle to 30 M cycle sweep generator using 884 gas ELSE TO BUY 

~ triode, 110V 60 cycle power transformer gives 1100 re) 

70° volts negative and 350 volts positive. 5 

be- Convenient size 82" x 13” high, 17° deep, weight it f e 

ner only 26 pounds. 

gb All controls on front panel with test voltage and 

= ext. syn. post. Complete with all tubes and detailed 

~ instructions. Shipping weight 35 pounds. Order today ORDER DIRECT FROM THIS AD. 
ne while surplus tubes make the price possible. p+ Pe lar Weight Shown 
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ALL 


QUANTITIES 


HEATH SURPLUS Yu/ 


LIMITED SUBIECT TO PRIGR @Gaces 








_APN/1 RADIO ALTIMETERS 


NO. 200. The last chance 
to get a complete new 14 
tube radio altimeter. Con- 
tains 420 Mc. transmitter 
and receiver, power sup- 





ooo ply, range switches, two 





manual. 


pw ‘Sv ® rs 
Cs 
e* 


$34.50 


-G.E. BC 375 TUNING 


: NO. 203. Model TUIOB covers 
10 Mc. to 12.5 Mc. New com- 
plete with aluminum cabinet. 
The best buy of surplus. Over 
$30.00 worth of new variable 

: condensers, coil, dials, switches, 
etc. Add postage for 20 Ibs. 


Shipped in 








$7.50 
BC 347 AIRCRAFT INTERPHONE 


AMPLIFIER 


NO. 205. Interphone amplifier con- 
= tains 6F8 tube, Ouncer transformers, 
= diagrams, etc. in aluminum cabinet. 


: Add postage $2. 95 


: for 4 lbs 








274N COMMAND SET ACCESSORIES _ 


put transformer 
phone ovtput............. 


FT234A 
NO. 241. 
commound receivers. 
regular tuning knob 
receivers ......... 





port crate. Weight 87 Ibs. 


G.E. 50 AMP CIRCUIT BREAKER 
NO. 204. New General Electri 
50 Amp 220 Volt AC circuit 
eon breakers. 100 Amp when used 
on 110V. Add postage for 4 Ibs. 


antennas, meter indicator, 
all plugs and instruction 
This unit makes 
excellent amateur station 
as it is right in the band. 


original ex- 


UNIT 


$2.49 

























BC 645 GENERAL ELECTRIC 


TRANSCEIVER 


15 tube tran 
receiver. Id 
new citizen 


boat, etc. 


sion article in August ELECTRONICS Maga- 


zine. Brand new in original G.E. 
with 50 Add ot for 25 Ibs. 


3 30 aks 2 fo sc 
PE101C Dynamotor for 

cor use. $ 3. 
110V 60 Cycle Power Supply 
for hom or office use. 14. 50 


132 TABLE MICROPHONE 
: NO. 210. One of the Army’s best. 
vilt by Kellogg, ideal for factory 
all system, public address, amateur 
se. Brand new in original cartons. 
Add postage for 5 Ibs. 


RATERS ELECTRIC MOTOR 


$2 


. Tiny Delco motor 












NO. 3 
Maaa” ;10,000 yy Operat E3 
to 24 V. Excellent for mod- z 
els. Add pestage for ' wel — $2. 95 3 











i 


' 







NO. 240. Single transmitter rack 
... $1.00 2 


Spline shaft for ‘toning 


Allows use o' 


on BC 4 4-5 : 
2 39 
BC 451 CONTROL BOX 3 
a 236. Control box for 274N = 





voice switch, 4 
power switch, mike 
graph key. 





“METER SPECIAL 
NO. 237. Brand new DeJur Model 
312 0-800 M.A. D.C. Square 3” 0-10 
M.A. basic meter with built in 
shunt. Probably the best buy ever 


offered in a surplus meter. 
= Shipping Weight 1 lb........ $2.95 


A-62 ARMY PHANTOM ANTENNA 


NO. 206. Contains tuning condenser 
coil, resistors, tuning dial, tuning in 
dicator, binding posts, steel cose, use- 
ful for building amateur transmitter 


$1.95 





a Add postage 
for 8 Ibs 


aes > for 2 Ibs......... 


channel switch, = 
jack and tele- 3 






1 a 





BENDIX MR9C COMPASS CONTROL UNIT 


NO. 207. Tuning and control unit 
: for Bendix MN 26 radio compasses 
: ¢ontains tuning dial, band switch, 
crystal switch, AVC switch, volume 


: control, fuses, phone jacks, $9 50 


: etc. Shipping Weight 5 Ibs. 


BC731 CONTROL BOX 
with Weston Model 476 AC Voltmeter © 
NO. 208. Excellent buy in motor control = 
box. Size 8”x10"x5'2”.Contains Wes- = 
voltmeter, motor 
starting switch, 28 fuses all 30 Amp 
110V. and 8 fuse holders. Fuses and 


ae 


Shipping Weight 18 Ibs............ 


HOW 10 ORDER --- 


ton 0-150V. AC 31/2” 





holders alone worth the 





GIVE 


: P. E. 103 





$5.95 


proper cwe- = 


$1.95 | 








$7.95 
BENDIX MN 20E DIRECTION FINDER LOOP 


NO. 219. Ring type loop excellent 
= for use on boat or aircraft. Extreme- 
= 
: Add ponte for 8 Ios. $9. 95 EACH 
LP 18C DIRECTION FINDER LOOP 


NO. 220. Motor driven streamline pod 
type loop used on automatic direction % 
finders. Has Selsyn transmitter and = 
direction = 


sss $14.50 cacn 
KIT SPECIALS 


POTENTIOMETERS 
NO. 232. Kit of 10 ex- 
cellent shaft type po- 


| good variety. 91.95 
PART 
SHOWN 








WEIGHT 


DYNAMOTOR 





¢ NO. 212. Dynamotor only from 
= PE 103 power supply. Input 6 or 12 
“= Volts, output 500 Volts at 160 MA. 
: a oe —— cartons. Ship- 
= pin i 

NO. 238. 5” PM Speaker with out- = tea ae ve ~Y 
matching head- = 
$2.80 = 
NO. 239. Dual receiver rack FT277A 
with connecting plugs.............. $1.00 : 


G. E. 1,000 


NO. 201. Complete 


460 Mc. for commu- 
nication between of- 
fice and car, home, 


95 


$5.95 
fatrivua DYNAMOTOR | 


NO. 213. An ideal dynamotor for 
mobile operation in taxicabs, police : 


smitter- 
eal for 
s band 





Conver- 






cartons 








>35.00 










onl - 
es ae, 6 


cars, sound systems and amateur sta- = 
tions. Supplies above voltage from 12 
Volts or 500V. at 350 MA from 6 : 


Shipping Weight 72 Ibs. 
DM-36 DYNAMOTOR 


NO. 231. 
new. Add postage 


NO. 218. 


milliammeter, switches, rela 


Shipping Weight 10 Ibs. 


low im- 


motor, fits most military 
finders. Add postage 
for 20 Ibs. 


different 





NUMBER AND 


NO ORDERS 


--- BENTON HARBOR 20, 


Volts. Complete with starti 
and fuses. New. Our Dynamotor A. = 


$3.95 


divider resistors, neon indicator, etc. 
Excellent foundation for radio tester. 


SOCKETS 
NO. 233. Kit of 20 high 
quality sockets several 


stage 
a $1 .00 : for 3 Soncesssssescoere $3.95 


Ot ee ee ee ee 


ing relay, 


: NO. 215. Western Electric 24 Volt input, 220V. at : 
60 MA out. With filter assembly. 
ae — 6 Ibs. 


a: $2.95 


G.E. BC 306 ANTENNA 


TUNING UNIT 


Matches any aerial to 150 : 
Watt transmitter, used on BC 375. Brand 


IT iinsctssnincsseenipiaiininitnsese $2.95 : 
W.E. BC456 MODULATOR 


NO. 217. Modulator from 274N com- 
mand transmitters contains 3 husky 
relays, 3 tubes, VR150, 1245 and 1625. 
Brand new. Add postage for 11 Ibs. 


BE 77 TELETYPE TEST SET 


Contains zero center volt- 


ys, voltage 


UNDER 

















: Volt dynamotor, band change | 
= motor, plugs and circuit dia- 



























= ot 2A. and 














MICHIGAN 


NO. 202. The last of these 
beautiful RCA sets. Covers 195 
Ke. to 9.1 Mc. continuously. 
Supplied complete with tubes, 
control box, tuning unit, 24 


gram. Superheterodyne circuit 
covers aircraft, broadcast, short 
wave, marine, foreign broad- 
casts. Has shorp or broad I.F.’s 

° te. Shps. Wt. 30 Ibs. 





filters, etc. 


$12.95 


NO. 224. Brand new ten push but- 
ton tuning assembly from Army FM 
receiver. Contains 4 gang 100 MMF 


Ideal 
Shipping Weight 73 Ibs. 


FM PUSH BUTTON TUNER 





il lated tuni den- 
| fer, Add postage for 10 Ibs, 2.50 eacn 
RG 8/U FLEXIBLE 





RCA NAVY COMMUNICATION RECEIVER | 





$29. 50 


PE 125 TRANSMITTER 


POWER SUPPLY 


NO. 223. Operates from 12 to = 
24 Volts and supplies 500 Volts 

at 160 MA. Extremely rugged : 
construction used in Army tanks. © 
Complete with fuses — relays — : 
for boats. : 





Ae COAXIAL CABLE 


NO. 225. Standard television lead © 
in 52 ohm. Any length up to 1,000 : 


PER FOOT ft. Add for postage. 





POWER TRANSFORMER Specials. | 
: NO. 226. Primary 117V. 60 cycle. = 
Secondaries supply 746 V.CT at 220 


MA, 6.3V. at 4.5 A., and 5V. at 4A. 


Will handie 13 tube radio receivers. : 
Supply is limited, order early. Ship- i 


ping Weight 11 Ibs. each. 


$3.95 .. 


OUTPUT TRANSFORMER 


NO. 227. Push pull 6V6’s to 6-8 ohm 


voice coil excellent 


characteristics,.............. 3 for $1 95 


TRANSMITTER TRANSFORMER : 
NO. 228. The transformer for Transmitter ~ 
Power Supply, 600 Volt at 200 MA and : 
4 Amp. filaments of 3 to 24 Volts. Also : 
5 Volts at 4 amperes for rectifier 
: Shipping Weight 12 lbs........ 

: MILITARY POWER TRANSFORMERS | 
= NO. 229. Convert your military re- $ 
ceivers without rewiring the filament. 
“A” type supplies 500 VCT at 50 MA, 
5V. at 2A. and 24V. at Y2 A. “BY” 
= type supplies 500 VCT at 50 MA, SV. 
a hee . 1 34 State a 
: whether A or B type desire 2. 95 ~ 





Shipping Weight 4 Ibs. 





NO. 230. Easily assembled 110V 
AC or DC ball bearing fully en- 
closed motor from Army surplus 
dynamotor. Purchaser to make 
simple changes and shaft exten- 
sions, detailed instructions and all 
ports supplied. Motor approxi- 
mately 5,000 R.P.M. Ideal for 
tool-post grinder, flexible shoft 
tool, model drill press, saw. Ship- 
ping Weight 6 Ibs. 


high impedance. 
complete. 





NO. 221. Tobe triple .2 
MFD 4000 V.D.C. Filter 
used on Army radar. 
Ideal filter for H.V. 
television set. Add 


lated, 


ADO 
$2.00 WE WiLL 


POSTA 
SHIP 


Add postage for 1 Ib..............0. 


TELEVISION CONDENSERS 
NO. 222. G.E. Pyranol 
capacitor .25 MFD 6000 : 
V.D.C. Porcelain 


G 


3 for $9. 95. 





$9.50. 


E 








HOME WORKSHOP GRINDER KIT 





—_ 
$3.95 


HEARING AID HEADPHONES 
NO. 216. The Army’s best — eliminate flat 
ears and outside noise. Complete with 
transformer for conversion from low to 
With cord and plug 


$1.00 


RADIO-ELECTRONICS for 


"") wwerzn 











insu-? 
an outstanding : 
buy ‘for high ts 
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NCOR FILAMENT TRANSFORMER BRAND NEW DM 64A 12 VOLT DYNAMOTOR 
NO. m pon duty Stancor No. ARMY AIR FORCE =e. oe mee, a AR fae. 
$1355 supplies 5V at 6 Amps, 5V at utput olt . New. 
3 Amps and 5V at 3 Amps A s T R oO G R A P H eg et $5 50 
from 220V 60 Cy. primary NO. 259. The case of s. Each. . 


or 2 oy # from 110V. 

Cased type ip. 

Wot. 7 Ibs. Each ‘$1 .50 

G.E. THYRATRON TRANSFORMER 
NO. 243. New G.E. Transformer sup- 


plies 2.5V at .100 KVA, has 3KV in- 
sulation 100V 60 cy. primary. Ship- 


DM 32A COMMAND SET DYNAMOTOR 
NO. 270. Part of 274N Command Re- 
ceivers. Input 28 Volts, output 250V 


at 60 MA. Shipping $5. 50 


Wot. 4 Ibs. Eac 
DM 21 12 VOLT DYNAMOTOR 
NO. 271. Used in Army BC 312 


this unit makes the 
: finest tool and service 
kit ever designed. Ply- 
wood construction, 14 x 
11x 10” high, with 8 
compartments 
in the bottom for repair 

















* parts, leather handle, _ p 
Bee ee $ILSO Heel seinforced cover Velie ar 3:3" Amps, “Outpar'233 
| RCA SATURABLE REACTOR TRANSFORMER ___ Ringed lid. Also excel- 


Volts at 90 MA. New, original 


cartons. Shipping Wot. : $5.50 





lent as case for radio 


NO. 246. New RCA No. CRV30531 AC ~ phonograph, movie projector, camera, shell case, 








current 750 MA DC current 2 Amperes. fishing kit, picnic kit, etc. The astrograph itself, 8 Ibs. Each 
Rated 1.75 henries. Ship- $1 00 (which cost the government $125.00) makes an PE94C SCR 522 POWER SUPPLY 
: ping wot. 4 Ibs. Each .......... . excellent contact printer, and can be used for a = NO. 272. C 


12.6V POWER TRANSFORMER 
NO. 247. — — 110 V 60 cy. 
Power T f 


foundation for enlarger, strip map holder, etc. 


e case alone worth twice the $3.95 


= give-away price of 


% power supply for the SCR! 522, oper- 
: ates from 28 Volts. Complete with 
controls, filters, etc. Original car- 





tte 

















: NO. 252. New cased 110V 60 cy. 














I ee tstallont for military sets. 
Shipping Wght. 
6 Ibs. Each. soiled $1 95 
RCA INPUT TRANSFORMER 
NO. 248. Heavy duty RCA No CRV- 
30529. Input has primaries 600 to 200 
and 25 ohms secondary 250,000 ohms 


: C.T. ~ e Wot 


Ty eel otal $1 .00 


a POWER TRANSFORMER 


- 251. Excellent value transform- 
<4 “made by one of largest trans- 
former companies. 110V 60 cy. Pri- 
mary supplies 746 V Ct. at 150 MA. 
5V at 4A and 6.3V at 4.5 Amps. 
Shipping Wet. 


7 Ibs. Each. . $2. 95 


FEDERAL POWER TRANSFORMER 


Power Transformer. Supplies 480V CT 
at 50 MA and 6.3 V at 2.1 Amps. A 


beautiful transformer. mnt) 50 





ping Wot. 4 Ibs. Each..... 
HEAVY DUTY : —~? 24 VOLT VIBRATOR 





4 CHANNEL 
PUSH BUTTON TUNER 
NO. 254. Permeability tuner from 
BC 728 containing RF, first detector, 
and oscillator coils. Covers 2 to 5 MC. 
Complete circuit diagram furnished. 


Shipping Wot. $2.50 


2 Ibs. Each........ccssesseeseererees 
CONDENSER SPECIAL 





NO. 255. An ideal oil filled power : 
supply filter used in army 16 tube = 
I as 2.5, 2.5 and 5 MFD all at { 

D.C. — Shipping = 
Wot. 3 Ibs. Each................ $1 .50 : 


= Brand new. Ship. 
=. Wot. 7 Ibs. Each 


TELEVISION CONDENSER 

NO. 256. Aerovox Hyvol .05 MFD at 
7500V. rating. Excellent television coup- 
ry d with ting bracket. 

ipping Wot. 
Oy i iiicssintapnnnnanctnnsccnsinnse $3.50 

BC 746 TUNING UNIT 
NO. 257. Plug in transmitte 
tuning unit from army Walkie 
Talkie. Contains antenna and 
tank coils, tuning condenser 
transmitting and receiving crys- 
tals. Ideal transmitter founda- 


Tie. Each $1.00 


Lady my above except trans- 
mitter crystal in 80 meter ama- 
teur band......... .....-$2.50 each) 
T30 THROAT MICROPHONE 

NO. 258. Makes excellent contact 
microph for instru- 
ment or vibration pick-up. Ship- 
ping Wot. 1 Ib. .....$1.00 each 
Extension cord with switch for 

.$ .50 each 




















fon Ship. Wate Ti ibs. $14.50 


. 253. A husky vibrator = 
aan on army transmitter. 3 
Rated 30 amperes at 6 Volts = 
220 cycle with contacts for = 
12 and 24 Volts, Synchronous - 
type, has many industriol ap- 
; plications. Ship. 3 
Wot. 3 Ibs. Each...... 


= NO. 235. Contains channel switch, 
= emission switch, 
= switch, power switch and indicators 


for Bendix aircraft trans- 
» mitters. Ship. Wgt. 3 Ibs. $5.50 


- 

























AN27/ARNS ANTENNA 
NO. 260. Standard blind 
landing antenna system. 


te na syst 
$9.50 crore. ship. Wot. 14 tbe. 


AS114/APT ANTENNA SYSTEM 


* NO. 261. New blade 
= type antenna complete 
= with case assembly, 
= in original carton. Hlsging Wot. 9 Ibs. 


$7.50 


. AS115/APT ANTENNA SYSTEM 
e— $7.50 
antenna complete with case 


assembly, in original carton. Ship. Wgt. 11 Ibs. 


AT38A/APT RADAR ANTENNA "=a 
NO. 263. New radar dome type an- = 
tenna with mounting base and con- g 





ANI104A BLADE ANTENNA 


$1 50 NO. 264. Standard blade 
. antenna used on many mili- 
tary fighting planes with 
—~\\ccarememeet* coaxial connection at base. 
Shipping Wat. 3 Ibs. 
BENDIX MT51C TRANSMITTER CONTROL BOX 


send receive 





BC 670B REMOTE CONTROL BOX 

NO. 265. Motor starting control 
box has starting and stopping 
S switch, indicator, cable and plug. 

: Wooden case. Ship. 
Wot. 6 Ibs. Each ‘ 

BK 22 RELAY ASSEMBLY 
NO. 266. Used on SCR 269 
Radio Compasses. Contains 
stepping and control relays 
— junction box of aluminum. 


$3.95 


HEINEMANN CIRCUIT BREAKER 
NO. 267. Heavy duty type 7 Amp. 
24 Volt D.C. Many uses around 
shop. Shipping 
Wot. 2 Ibs. Each........ 
CUTLER HAMMER 
MOTOR FIELD CONTROL 
NO. 285. Rated 10 ohms. 3.2 Amps. 
Maximum. 62” diameter with knob 
and mounting feet, can be used to 





regulate generator output voltage. 
Shipping. wall 
5 Ibs. Each... 





$2.50 


PENN THERMO RELAY 
NO. 268. Thermo Relay with a 
range of 45 to 100 complete 
with 5 Ft. flexible cable to im- 
mersion bulb. Ship- 
ping Wot. 6 Ibs.......... 


B&W 11to 14 MC TANK COIL 
NO. 281. Plug in type used on 
BC 610 Transmitter. New, original 
cartons. Shipping 

Wot. 2 Ibs. Each......... 















| ping Wet. 11 Ibs. Ewch $7.50 


NO. 262. New blade type 


: 11S _N Add 
: peatuan tee 28 ibs, Each $7.95 


$1.95 


= Wet. 2 Ibs. Each 





$1.00 


$3.50. 





ton. Shipping Wot. 
34 Ibs. Each... $8.75 
PEIOIC BC645 POWER SUPPLY 
NO. 273. Complete power supply 
for BC 645. Operates from 12 or 
24 Volts. Supplies both AC and DC 
required. Shipping 
Wot. 13 Ibs. Each $3.95 
DM35 12 VOLT DYNAMOTOR 
NO. 274. New input 12 Volt ot 18.7 
Amperes. Supplies 675V at 275 MA 
or 12 above voltage from 6 volts. Ex- 


“ 


PE 86 DYNAMOTOR 
NO. 214. A populer 28 Volt re- 
ceiver dynamotor used on present 
‘ “a military ~oo-— Supplies 250V 
—_— se" at 60 MA. Shippin 
. Wot. 4 Ibs. Each i $5.50 
GN 58 HAND GENERATOR 
NO. 275. Makes excellent home 
lighting plant, operated by wind 
propeller, waterfall, gas engine, or 
hand crank. Reduction gear allows 
full output at slow speed; supplies 
6 volts at 2.45 amp., 425 volts at 





Handles for GN 58 $ .50 each 
Connecting cord for GN'58 

with plugs CD1086 $1.50 each 

COLLINS AUTOTUNE CONTROL HEAD 

NO. 278. Brand new controls used 
on the ART/13, 100 Watt, Trans- 
mitter. Types 7, 8, 10, and 11 avail- 
able. Get a spare while available 
as new cost is over $22.00 each 
Shipping Wot. 3 Ibs. Price any type 


(mention when $4. 50 


ordering). Each 

MC 432 VHF ANTENNA LOADING UNIT 
NO. 279. Contains 2 pole, 5 position 
rotary switch with silver ceramic 
variable condensers, and coils for 
matching VHF Transmitter to AN109 
antenna with 50 ohm line. Many 


useful parts. Shipping $1 50 


1448 OUTDOOR TELEGRAPH KEY 

NO. 280. Rugged enclosed type 
for outdoor use, built for army 
to withstand hard useage. Com- 
plete with cord and PL55 plug. 


Shi Wot. 

2ibe Bach... $2.00 

ONE KILOWATT ADJUSTABLE 
ANTENNA LOADING COIL 

NO. 282. Huge porcelain coil 4” 


diameter 8%" long, hos 5 
sliders for adjustments. Ship- 


ping Wot. 5 Ibs. 
Ge 
ee .3 FOR $1.00 
DUAL 
SELENIUM RECTIFIER 

NO. 283. Two units mounted on 
single bracket, each section 
rated 15V. at 2 Amp. Shipping 
Wot. 1 Ib. 2 FOR $1.00 








Va) 


$3.50 


300 MA SELENIUM RECTIFIERS 
NO. 209. Rated 300MA at 36 
Volts, complete with mounting 
brackets. Shipping 








, GIVE PART NUMBER AND DESCRIPTION... ADD POSTAGE FOR 
: WEIGHT SHOWN. NO ORDERS UNDER $2.00...WE WILL SHIP C.0.D. 
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ee because iT BETTER f OR YOU : 
<5 
SPRAGUE TM TUBULARS F 

The first truly practical MOLDED Paper 

Tubulars! Now in stock—ready for your use— 

See your SPRAGUE Distributor. 

SPRAGUE ATOMS—DRY ELECTROLYTICS 

You can make up virtually any required 

capacity-voltage combination with a small 

stock. Keep a representative supply in your 

shop. SAVE TIME—SAVE MONEY—SAVE 

SPACE! ~ 

‘ 5m) 

Yes, its better for you and your business to buy where this banner 
is displayed because the SPRAGUE BANNER identifies a Dis- 
tributor who agrees that “It’s foolish to play penny-ante when your 
business is at stake!” 

Your Sprague Distributor is a successful business man. He 
knows the parts business intimately—and he knows that to really 
build a bigger, more successful service business, you should use Jf 
only the best replacement parts. That’s why he features Sprague [J 

SPRAGUE EL SELF-MOUNTING MIDGET der P P : y ‘ Prag 
CAN CAPACITORS Capacitors and *Koolohm Resistors. His business depends on § 


No other Dry Electrolytic gives so much de- 
pendability in so small a space! Tinned, 
Twist-Prong Tabs for easy soldering; quick, 
universal self-mounting. SAVES TIME— 
uA SPEEDS RELIABLE SERVICE! 


your success and he wants you to remember that YOUR REPU- 
TATION AND YOUR CUSTOMERS ARE TOO VALUABLE 
TO RISK FOR THE FEW PENNIES “SAVED” BY BUYING 
INFERIOR OR UNKNOWN “BARGAINS”! 





ea SPRAGUE Yes! We're Listed in the RED BOOK 


Looking for the correct Sprague 


w You're Rights replacement capacitors for any receiver man- 


vfactured from 1938 to 1948? It's easy —just 
’ aefer to The Radio Industry RED BOOK... 
~\ 


— AGU 


SPRAGUE PRODUCTS CO., North Adams, Mass. © (JOBBING AND DISTRIBUTING ORGANIZATION FOR THE PRODUCTS OF THE SPRAGUE ELECTRIC COMPANY) 
RADIO-ELECTRONICS for 
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MULTIPERCEPTION 


Celevision will change our habits even more than radio. . 





SYCHOLOGISTS are insistent in pointing out that 

human beings do not make the most of their brain 

power. Each new technical advance, every new tool, 

many new inventions open up entirely new avenues of 
human progress. We take most of these things for granted 
and seldom realize that we are still at the beginning of 
exploiting our mental powers. 

Radio not only changed a number of our former habits, 
but also brought us numerous new accomplishments not 
known before the advent of broadcasting. The masses are 
today much better informed in almost every line of human 
endeavor. Our musical appreciation has taken on new mean- 
ing and risen to new heights. A wealth of information and 
knowledge only known to serious students before Radio, is 
commonplace today. 

Our perception also has been greatly enhanced in a man- 
ner not even dreamt by Dr. de Forest when he first launched 
broadcasting at the turn of the century. 

The new rising generation now already uses radio in a 
way that the older generation totally fails to comprehend. 
The younger people now listen routinely to radio practically 
constantly—irrespective of what they may be doing at the 
time. Thus, recently we noted how students of both sexes 
in the midst of preparation for their Regents examinations 
—a most difficult and harrowing experience—kept their 
radios going full blast while they were completely immersed 
in their studies. Our questioning brought out the fact that 
the youngsters could study and listen simultaneously—a 
thing the older generation has never learned to do. 

Here we have to do with a phenomenon—multiperception 
of the human brain. If this’ were an isolated example, per- 
haps it might be thought unusual. But, as we look around 
us we see that all the younger people are doing precisely 
the same thing, whether they are stenographers, switch- 
board operators, factory hands, accountants, or working at 
countless other professions and endeavors. 


At first we might doubt that this double perception would 
be sufficiently deep to be retained for all practical purposes, 
but we soon find that, indeed, the human being can listen 
and study or work at the same time and absorb both. 


This, after all, is not any more difficult to understand 
than specialized multiperception endeavors with which we 
have been familiar for centuries. 


We will give only a single example. An organist can and 
does play the organ not only with both hands, but also 
with both feet at the same time. On top of this he not only 
reads his notes, but if necessary he can also read the words 
of the theme and sing at the same time. This is five-fold 
multiperception: playing the organ by hand, by foot, read- 
ing the notes, reading the words, and singing. Once the 
organist is properly trained he finds no difficulty in doing 
all these functions routinely. This would seem a most com- 
plex undertaking of the human machine and, indeed, it is 
just that. 

If a psychologist were to analyze and enumerate every- 
thing that happens while the organist is at work, a good- 
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sized book could be filled with all the processes involved. 


Remember that the brain must give the impulse to every- 
thing that goes on; even such a “simple” thing as reading 
a note and striking exactly the right key without looking 
at the keyboard, would fill many pages of the book on nerve 
impulse-muscle coordination, etc. 


It should be well understood that all new endeavors are 
best learned in youth. Older people find it difficult to co- 
ordinate. The youngster, for instance, has no trouble in 
learning to typewrite—whether sight or touch— while older 
people find it difficult to master it—if they ever do. 

We now come to television, where a most interesting pos- 
sibility of multiperception exists. Listening to the radio 
means only sound—with closed eyes if necessary. Or, you 
may have your back turned to the receiver. Not so with 
television. 

Here you must look at the image. But present-day civiliza- 
tion being what it is, television is going to be a terrifically 
time-consuming undertaking for all of us. Are we in the 
future going to sit motionless before our television receivers 
as we do now? Certainly not. The present generation now, 
not even in their teens, will act differently. They will find 
it easy to study, read books, listen, and look at the tele- 
vision set simultaneously. We might think this a difficult 
order, but it really is not. 

Television table models are already being made. Soon 
they will be built into tables and desks with the screen 
at the correct angle so when we sit at our desks and work, 
we will train our eyes not only to read our books or do 
our work, but also manage to see what is on the television 
screen as well. 


This means coordination of a different sort than we have 
been accustomed to up to now. It means our eyes will have 
to be trained to quickly look up, then down through a small 
angle. This is not so impossible as it sounds. When the 
piano student learns to play he has to watch his hands 
and read the notes at the same time. All this takes time, 
but can be mastered to perfection within a few years. More- 
over, the angle through which the eyeball has to move in 
piano playing is far greater than the angle from book to 
television screen. (If the tele-set is on the desk.) 


Will the new and coming generation perceive everything 
on the television screen in addition to doing its work, or read- 
ing books efficiently? The answer is yes. You may not be 
able to view everything 100% in this manner, but if you see 
80% or 90% of the action this will be sufficient to give you 
a good comprehension even if a fast baseball game is in 
progress. Will all this extra work fatigue or damage the 
eye? Not in the slightest. We do not work our muscles suf- 
ficiently anyway, nowadays, according to physicians. 


The only strain caused by our present-day television sets 
is due to insufficient illumination in our cathode-ray tubes. 
This, however, is only a passing condition of the new art. 
Future television receivers will have such brilliantly lighted 
screens that they can be viewed in bright daylight, or at 
night with a strong table lamp on the same desk. 









Radar Ey 
To Fog- 


By 
Major RALPH W. HALLOWS 


ANDLING more than 10 million 

tons of goods each year and 

serving the densely populated 

northwestern industrial areas, 
Liverpool is one of the most important 
of Britain’s seaports. It is also one of 
the most difficult in the world for ship- 
ping. A glance at the map will make 
one of the reasons for this clear. The 
port lies at the head of a winding chan- 
nel 12 miles in length and nowhere 
much more than a quarter of a mile 
wide. The channel divides the great 
sandbanks of Liverpool Bay. On that 





The radar installation is at the northwest corner of Gladstone Dock, a strategic position which adds to the efficiency of the equipment. 


es Bring 


Safety 


ound Liverpool 


stretch of coast, with its 30-foot tides, 
the sand is always on the move; in the 
last 60 years the annual amount of it 
dredged from the Mersey Channel has 
averaged 14 million tons. The channel 
is very carefully marked by three light 
vessels and between 50 and 60 power- 
ful acetylene buoys (every black dot on 
the map shows the position of one of 
those buoys); in fact, its appearance 
on a clear night has been likened to 
that of the main street of a great town. 

No map, though, can show the great- 
est of. all menaces to shipping in nar- 
row waters, the demon fog; and Liver- 
pool is subject to dense and frequent 
fogs in the colder months of the year. 
In the past that fog or falling snow 


The screens show four main areas, a complete view of the channel, and a wandering display. 


might bring the business of the port to 
a standstill and keep it inactive for 
days on end. 

Because of the narrowness of the 
channel big ships can neither turn round 
nor anchor in it. An average of a score 
of ocean-going vessels enters and leaves 
the port every day; and once the cap- 
tain of one of them has decided either 
to enter the channel at the Bar light 
vessel or to put to sea from the Liver- 
pool docks, there is no turning back. He 
must go on. On this account many ves- 
sels in the past missed one or more 
tides for reasons of prudence. And miss- 
ing even one tide is an expensive busi- 
ness for a big ship; the average loss is 
about $2,000. 

Today Liverpool and the ships using 
the port no longer dread the fog menace. 
The first complete radar approach sys- 
tem in the world is in use. No matter 
what the weather, the whole of the 
channel from the Bar lightship to the 
Liverpool! docks and for some miles up- 
stream is seen on the radar screens as 
clearly as the proverbial back of one’s 
hand. Liverpool, in a word, has in- 
stalled a radar system which may well 
revolutionize the traffic systems o* half 
the world’s great harbors. The Livernool 
port authorities emphasize that it is not 
a control system. The responsibility for 
deciding what his ship shall do in any 
circumstances must always remain with 
the captain. In other words, he does not 
and will not receive orders from the 
shore. But he can at any time receive 
by radio telephone the exact position of 
his own vessel, of other vessels in the 
channel, or of any obstruction. In com- 
bination with the information provided 
by his own shipborne radar, this know]- 
edge will enable him to sail safely in- 
ward or outward in weather conditions 
which in the past would have meant 
missing one or more tides. 

The radar installation is entirely of 
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British design. The work was carried 
out by the British Sperry Gyroscope 
Company (an associate of the Ameri- 
can company of the same name) in con- 
junction with the Cossor Radio Com- 
pany, both working with the collabora- 
tion of Sir Robert Watson-Watt, the 
originator of Britain’s wartime radar 
chain. The screens of its presentation 
unit (see photo) give complete coverage 
of the whole channel. The normal maxi- 
mum seaward range is 14 miles, but this 
can be increased to 22 miles when re- 
quired, by the use of a switch. 

These are six 15-inch presentation 
tubes, the “picture” occupying about 
100 square inches around the central 
and least distorted part of each. No. 1 
screen gives a small-scale view of the 
whole channel. The areas covered, on 
a scale about four times as great, by 
Nos. 2, 3, 4, and 5 are shown by the 
squares on the map. Notice that the 
areas have a slight overlap and in com- 
bination give a large-scale view of the 
entire channel. The sixth picture is in 
some ways the most interesting of all. 
It is known as the wandering display 
and can be moved at will to any one of 
22 positions so as to give large-scale 
coverage of any desired part of the 
Mersey Estuary or of Liverpool Bay. It 
can thus be used to give an additional 
picture of any area in which there is 
congestion. Or, it can, if need be, re- 
place temporarily any of the four fixed 
large-scale displays if necessary. 

The scanner is a “cheese” antenna 15 
feet in diameter by 2 feet deep, mounted 
at the top of an 80-foot ferro-concrete 
tower at the northwest corner of the 
Gladstone Dock. Close to the foot of 
the tower is a building containing the 
transmitter, receiver, power supply, 
and display unit. 

The scanner itself is built of horizon- 
tal slats with gaps between them, not 
from a continuous sheet of metal. This 
is to reduce resistance to the high winds 
which often occur. It is heated to pre- 
vent icing in the coldest weather and 
rests on rollers arranged to prevent dis- 
tortion of the reflecting surface by tem- 
perature changes. Driven by a 6-h.p. 
motor housed in a weatherproof com- 
partment in the tower, it makes 10 revo- 
lutions per minute. 

The peak pulse power of the trans- 
mitter is 30 kw, with a 0.25-microsecond 
pulse and a repetition frequency of 
1,000 per second. The frequency band 
used is 9,425 to 9,525 mc (wavelength 
= approximately 3 cm). Special precau- 
tions have been taken in the design of 
the mirror to reduce side lobes. The 
width of the beam is 0.7 degree hori- 
zontally and 5 degrees vertically. The 
discrimination is better than 45 minutes 
in bearing and 40 yards in range. 

Now for some particulars of the dis- 
plays, which have already been briefly 
mentioned. These are an entirely new 
type of P.P.I. (plan position indicator), 
which gives true plan presentation 
without distortion. An interesting point 
is that, owing to the long afterglow, a 
moving ship leaves what looks like a 
wake on the tube; therefore, it is easy 
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Close-up of the rotating "cheese" antenna, built of strips to reduce wind resistance. 


to see at a glance the direction in which 
any vessel is moving. In front of each 
tube is a transparency on which all 
light buoys and other floating sailing 
marks are shown in green. It is most 
important that the positions of these 
should be constantly checked and any 
displacement announced at once. For- 
merly this was a laborious business 
needing a large staff. Now checking is 
automatic, for operators can see at a 
glance whether or not the radar echoes 
coincide with the green marks on the 
transparency. 

The transparency carries also a red 
lattice of grid lines. In this way the po- 
sition of any ship can be plotted in the 
display room in a matter of seconds on 
a large-scale chart, which carries the 
same grid lines. Should a vessel require 
a quick “fix” of her position, this can 
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be read straight off the P.P.lI. 
and radioed instantly to her. 

At the present time the movements 
of all ships up and down the river and 
their positions from moment to mo- 
ment are telephoned continuously to the 
administrative headquarters of the port 
from the radar operating room. At 
headquarters they are plotted on a 
large chart. It is intended shortly to re- 
place this telephone communication by 
a television link. 

An important part of the Liverpool 
radar scheme is the direct service from 
radar operating room to ship by radio 
telephone. This is conducted on a spe- 
cial frequency, and when the pilot 


screen 


boards any ship, he takes with him a 
portable pretuned transmitter-receiver. 
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Apparatus and operating room are in the building at foot of the 80-foot concrete tower. 























HY use waveguides? At 
microwave frequencies (fre- 
quencies above 300 mc) the 
inductance of a twin-lead or 


co-axial line becomes so high and the 





Fig. 1—Waveguide section for 3950-5850 mc. 


capacitance so low that such transmis- 
sion lines cannot be used. 

Skin effect is practically negligible at 
lower frequencies. The current is dis- 
tributed almost uniformly through a 
conductor. At higher frequencies most 
of the current is confined to the outer 
surface of the conductor, and a trans- 
mission line which conducts lower fre- 
quencies well looks like a resistance to 
microwaves. Electromagnetic energy 
cannot be conducted by one of these 
transmission lines. Instead it must be 
propagated in a waveguide. 

Waveguides are hollow rectangular 
or circular pipes (see Fig. 1). They 
have tremendous advantage over co- 
axial lines as far as high power is con- 
cerned, and can carry up to five mega- 
watts with very low losses. This is the 
highest power ever obtained. Wave- 
guides are broad-band as well. A varia- 
tion of 35 to 40% in the frequency is 
possible without serious attenuation. 

Everyone who has worked with short 
waves is familiar with the natural 
waveguide that causes skip. Sometimes 
reception is surprisingly good at some 
distance from the transmitter, some- 
times it is distorted, and sometimes the 
signal is not received at all. Fig. 2 
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helps to illustrate this problem. The 
transmitted signal may bounce back 
and forth between the earth and the 
Heaviside layer. If a receiver happens 
to be at a point where a signal of a 
particular frequency is reflected from 
the Heaviside layer, reception will be 
good. If the Heaviside layer is higher 
or lower because of atmospheric condi- 
tions, time of day, or other reasons, re- 
ception may be poor at this same point 
for the same frequency as before, but 
it may be good for another frequency. 
Reception is affected by a relationship 
between the transmitted frequency and 
the height of the Heaviside layer. 
HEAVISIDE LAYER 


EARTH 
Fig. 2—An Earth-Heaviside-layer waveguide. 


Actually this is simply a waveguide 
problem where the earth and the Heavi- 
side layer are two walls of a waveguide. 
In the same way as a transmitter radi- 
ates power into the air, an antenna or 
metal probe introduces power into a 
waveguide. This electromagnetic energy 
bounces back and forth between the 
walls of the guide, but because of the 
particular frequency and the spacing 
between the walls, there is only one pat- 
tern the electromagnetic wave can take 


Figs. 3 and 4 help give a better un- 
derstanding of the propagation of the 
wave. Fig. 3 shows the electrostatic 
field of a sine wave travelling in free 
space. A, C, and E are wavefronts. 
B and D are nodes or zero points. A and 
E are positive maxima, and C is a 
negative maximum. From A to E is a 
wavelength in free space. A to C or 
C to E is a half wavelength in free 
space. The direction of propagation is 
from E to A in the figure. 

















TABLE |! 
COLUMN A CLOSED OR SHORTED LINE COLUMN B OPEN LINE 
IF THIS LINE IS LESS THAN 
1/4 WAVELENGTH IT LOOKS INDUCTIVE IT LOOKS CAPACITIVE 
IT LOOKS OPEN 17 LOOKS CLOSED 
WF THE LINE IS 1/4 WAVELENGTH 
IF THE LINE IS BETWEEN 1/4 AND 
172 WAVELENGTH {T LOOKS CAPACITIVE IT LOOKS INDUCTIVE 
IT LOOKS \T LOOKS 
IF THE LINE 1S 1/2 WAVELENGTH CLOSED OPEN 
— 

















The capacitive or inductive effects of different lengths of open or shorted waveguide. 
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A probe inserted in a waveguide will 
radiate waves. Fig. 4 shows what hap- 
pens along two of these wavepaths. 
Positive maxima and negative maxima 
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Fig. 3—An electrostatic field in free space. 
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DIRECTION OF PROPAGATION IN WAVEGUIDE 
Fig. 4—How waves cancel at the walls and 
reinforce at the center of the waveguide. 
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Fig. 5—Cross-section of guide, TEs mode. 
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Fig. 6—An electric field of the TE: mode. 
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Fig. 7—Electrostatic field, guide of Fig. 5. 
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Fig. 8—Electromagnetic field of above guide. 


meet alternately and add up to make 
a strong field at the center of the 
guide. The walls of the waveguide pass 
through points where the positive and 
negative maxima meet and cancel, so 
no electric field exists at the walls and 
there is no current along them. Fig. 5 
shows the electric field of a cross- 
section of the waveguide at A-A’ in 
Fig. 4. The field is strongest where the 
arrows are most closely grouped. The 
number of arrows goes from zero (near 
the left and right edges) to a maximum 
(at the center). This is known as a 
half-wave pattern. (Fig. 6 illustrates a 
full-wave pattern.) 

The pattern of the wave described 
above is known as the TE« mode. This 
wave, like all electromagnetic waves, 
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has electric and magnetic components. 
In this case TE means transverse elec- 
tric because the electric field is across 
the guide or transverse to the direction 
of propagation. See Fig. 7, which is a 
side view of the waveguide of Fig. 5. 
The top view, Fig. 8, shows the mag- 
netic field components. 

In a transverse magnetic (TM) mode, 
the magnetic instead of the electric field 
is across the guide, with no part of a 
magnetic field line running along the 
guide, as it does in the TE mode illus- 
trated in Fig. 8. 

The subscripts 0 and 1 signify the 
number of half-wave patterns of the 
electric field along the two sides of the 
guide. The subscript 0 refers to the 
short side in Fig. 5 and the subscript 1 
refers to the long side. 

The size of a waveguide determines 
the lowest frequency it can carry. 
Above this frequency, known as cutoff, 
radiation may be propagated down the 
guide. When the frequency used is too 
high, there gre other modes than the 
TE. which may be propagated. The 
wavelengths are shorter so there may 
be more half-wave patterns across the 
guide. These higher modes are known 
as TE.:, TMi, ete. Higher modes com- 
plicate transmission problems, so it is 
common practice to operate a wave- 
guide at frequencies where only the 
TE and no other modes can exist. 


Microwave radio parts 

Conventional resistors, 
and inductances cannot be used for 
microwaves, because their sizes are 
very nearly equal to the lengths of 
waves at frequencies above 300 mega- 
cycles. In place of the conventional 
parts, special microwave components 
are used. These give the same effects as 
resistors, capacitors, and inductances. 
Inductance or capacitance may be in- 
troduced by using guides of varying 
length. Table I is based on transmission 
line theory and shows the effects of the 
length of line when the line is closed 
or shorted (column A) or open (col- 
umn B). 

Instead of a resistor, a waveguide 
attenuator is used. It is constructed to 
absorb power and is used to cut down 
power in the line or to terminate the 
line. Fig. 9 shows a variable attenuator. 


condensers, 


It is usually a strip of dielectric ma- 


terial coated with a power-absorbing 
material, such as carbon. The strip is 
mounted in the section of waveguide 
and may be moved in and out through 
the slot in the guide. The strip has no 
effect when it is out of the guide, and 
reduces the power as it is moved into 
the guide. 

Although capacitive and inductive 
effects appear at certain distances from 
the end of a shorted or open line as in 
Table I, it is not always convenient to 
terminate the line. Then capacitance or 
inductance must be introduced some- 
where along the guide instead. Win- 
dows, as illustrated in Figs. 10 and 11, 
are used for this purpose. A window 
consists of two thin metal plates extend- 
ing from opposite sides of the wave- 
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guide toward the center. The inductive 
or capacitive reactance increases with 
the depth of the metai plates. 


Microwave measurements 

In microwave apparatus, it is im- 
portant to know if the power is being 
propagated without losses. If there are 
losses, it is necessary to locate and 
measure them, so that they may be re- 
duced. With the waveguide components 
so far described as a basis, many others 
have been designed for the most direct 
and obvious measurements of r.f. en- 
ergy. The impedance of a waveguide 
is determined by its dimensions. For 
maximum power transfer, an impedance 
match is required. Impedance mismatch 
may be caused by discontinuities in the 
transmission line. Examples are: junc- 
tion of two sections of waveguide where 
misalignment may occur, change of di- 
rection of propagation, variation of the 
internal dimensions. Such discontinuities 
partly or completely reflect the waves 
propagating forward, and set up an- 
other set of waves propagating back- 





Fig. 9—Variable attenuator, 5850-8200 mc. 
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Figs. 10 and |!1—Cross-section view of wave- 
guides with capacitive and inductive windows. 
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Fig. 12—A tuned load for 8200-12400 mc. 


ward. This is the effect you find if you 
attach one end of a rope to a wall and 
shake the other end. Waves travel to 
the wall, are reflected there, and start 
back again. If you shake the free end 
with the right timing, the waves going 
forward meet the waves coming back- 
ward so that they appear to stand still. 
These standing waves occur when waves 
propagating down a waveguide meet a 
discontinuity. , 
The mismatch may be measured in 
terms of the voltage standing wave 
ratio, This ratio is defined as the maxi- 
mum voltage reading divided by the 
minimum voltage reading. The maxi- 
mum voltage reading occurs at the crest 
of a standing wave and the minimum 
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voltage reading occurs at the lowest 
point. If there is no reflection, the 
maximum and minimum readings will 
be the same, and the voltage standing 








upler, 8200-12400 mc. 
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Fig. 14—Directional co 
wave ratio will be one. In this case there 
are no standing waves and so there are 
no stationary maxima and minima. 
(The maxima and minima of Figs. 3 
and 4 are moving steadily down the 
guide.) If there is total reflection the 
ratio will be infinite because the mini- 
mum reading will be zero. Under nor- 
mal conditions the standing wave ratio 
will be somewhere between one and in- 
finity. 

The standing wave ratio is measured 
with a standing wave detector. This 
instrument is made by slotting the top 
of a waveguide and inserting a probe 
which is supported by a movable car- 
riage. The probe picks up the radiation, 
which is then fed through a detecting 
device such as a crystal and into an 
amplifier to a meter, which may be 
calibrated directly in standing wave 
ratio. The probe is first moved to a 
voltage maximum, and the meter is set 
to full scale. The probe is then moved 
to a voltage minimum, and reading on 
the meter then shows the standing wave 
ratio. 

It is necessary to find the standing 
wave ratio to determine the amount of 
mismatch of a component which is to 
be included in a microwave device. A 
component to be measured is inserted 
in the transmission line, which must be 
terminated by a perfectly matched im- 
pedance, so that any reflections are due 
to the component alone and not to the 
termination. This requires some type of 
termination which must be adjustable 
to meet the requirements of different 
test set-ups. In general a tuned load is 
“ced (Fig. 12). A tuned load consists 





of (a) a probe whose depth of insertion 
and whose position along the length of 
the guide may be controlled and (b) an 
absorbing strip. The probe has a ca- 
pacitive effect which increases with the 
depth of insertion. If the probe is moved 
a quarter wavelength along the guide, 
an inductive effect will appear where 
before there was a capacitive effect. At 
intermediate positions of the probe, it 
will look as if there were more or less 
inductance or capacitance at the origi- 
nal position. In this way, any amount 
of reactance due to the reflections set 
up by the connecting flanges and the 
absorbing strip may be matched out. 
The ideal absorbing strip is pure re- 
sistance and absorbs all the power. But 
some reflections are caused by the edge 
of the strip in spite of the fact that it 
is usually tapered to minimize the sur- 
face area presented to the oncoming 
waves. 

For each different frequency at which 
a test is to be made, the load must be 
tuned. The load is connected directly to 
the standing wave detector. The two 
tuning controls are varied until the 
standing wave ratio is one; this means 
the line is perfectly matched. The wave- 
guide component to be tested is then 
inserted between the standing wave de- 
tector and the tuned termination. The 
standing wave ratio under these con- 





Fig. 15—Example of a bidirectional coupler. 


ditions is due only to the component 
under test and not to the termination. 


The cover picture 

The test set-up pictured on the cover 
is arranged for just such measurements. 
Three tubes are used, one operating at 
each frequency at which a measurement 
is desired. These are fed into the main 
line through a triple input guide. A 
switch enables the technician to select 
one tube at a time, eliminating the de; 
lay of changing the frequency by ad- 
justing a single tube. 

In such a test set-up, frequency is 
measured by a wavemeter (Fig. 138). 
If a waveguide is completely closed ex- 
cept for a small hole for the power to 
enter, it is known as a cavity. A cavity 
resonates at a particular frequency de- 
pendent upon the dimensions of the 
cavity. In general a wavemeter is a 
cylindrical cavity which has an end 
plate that can be moved to vary the 
height of the cylinder. This wavemeter 
is inserted in parallel with the line so 
that when it is in resonance it draws 
power from the line and reduces the 
output reading. When the point of re- 
duced output power is reached, the posi- 
tion of the end plate maybe read on 


the micrometer and the frequency de- 
termined from a calibration chart based 
on the size of the cavity. 

A few waveguide components used in 
measurements have no analagous low- 
frequency component. For example, a 
directional coupler (Fig. 14) can tap 
off power for measurement from the 
waveguide system without affecting the 
line. A probe or a loop would cause 
some reflections and set up standing 
waves of its own. A directional coupler 
has the advantages of being broad-band, 
of not setting up standing waves, and 
of measuring only the wave going for- 
ward and not any reflections. One can 
see that the coupler is really two sections 
of waveguide side by side. In the wall 
between them are holes spaced so that 
energy coupled through them will add 
up for a forward-going wave. An at- 
tenuator strip or pad is placed in the 
coupler to absorb . reflected waves, so 
that only the forward-going wave is 
propagated. 

Developed from the directional coup- 
ler is the bidirectional coupler (Fig. 15), 
which will pick up the waves going in 
either direction, each independently of 
the other. A directional coupler always 
picks up a certain proportion of the 
power in the main guide. The power 
received in the coupler is a certain 
number of decibels down from the pow- 
er in the main line—usually about 25. 

Sometimes it is necessary to change 
the polarization of the wave to meet 
the mechanical requirements of micro- 
wave apparatus. Polarization is changed 
by a twisted section of waveguide (Fig. 
16). The outgoing wave is at right 
angles to the incoming one, and the 
electric field anywhere along the twist 
is as shown in the cross-sectional illus- 
tration of Fig. 5. 

The connecting flanges in many of 
the illustrations here are grooved. The 
outer groove may be used for a gasket 
to make tight fits. The inner groove is 





Fig. 16—This section changes polarization. 


precision-cut so as to absorb any leak- 
age power and cause a minimum of re- 
flection at the junction. 

These examples of components show 
the simplicity of waveguides for trans- 
mission and measurement of micro- 
waves. All a.c. effects commonly de- 
veloped with transformers, resistors, 
condensers, inductances, and insulators 
at lower frequencies may be developed 
by waveguide components at frequencies 
up to 30,000 megacycles. This will be 
described in a series of articles in suc- 
ceeding issues. 


RADIO-ELECTRONICS for 














ze 


ig. 
‘ht 
he 
ist 
4S- 


of 
‘he 
ket 


. is 


jon. 
eak- 
f re- 


show 
“ans- 
jero- 

de- 
stors, 
ators 
loped 
ncies 
ill be 


| suc- 


, for 





Blectrenics | 





New A.F. Power Supply 





By S. R. WINTERS 


NEW power supply for use in 
electrolysis has been developed 
by the National Bureau of 
Standards. It has the prover- 
bial constancy of Caesar’s wife in that 
the apparatus, functioning from a 117- 
volt a.c. line, affords stable and yet con- 
tinuously adjustable d.c. voltages at 
currents up to 2 amperes or even more. 

The new electronic power source by- 
passes faults of previous instruments. 
The voltage is governed by a precise- 
ly engineered, compact electronic circuit 
that utilizes standard radio parts. The 
new apparatus can produce a controlled 
output of several volts in loads as low 
as a single ohm, and identical tech- 
niques can be employed in equipment 
built for higher outputs. In numerous 
applications, the usual series-regulated 
power supply is handicapped because 
of the high load currents which must 
be handled directly by vacuum tubes. 

In the separation of metals by elec- 
trolysis—a function served by this 
novel instrument—it is necessary to 
govern the power supplied to a load, the 
plating electrode, with respect to the 
potential of a reference electrode. An 
excessively high potential spells an ex- 
cessive load power. Thus the function 
of the Bureau of Standards’ electronic 
circuit is to curtail its output automati- 
cally until the control potential reaches 
the required value. 

Inside the device are an amplitude- 
controlled oscillator (V1 and V2 in the 
diagram), a power amplifier (V3 and 
V4), and rectifier (V5), and two 
direct-coupled stages of amplification 
(V6 and V9). The oscillator, a multi- 
vibrator, functions at about 2,000 cycles, 
turning out a variable-amplitude square 
wave. This is amplified by a couple of 
audio beam-power tubes in push-pull. 
These tubes are linked through a step- 
down transformer T2 to the low-volt- 
age, high-current selenium rectifier. An 
L-C filter cuts ripple and noise to a 
negligibly low value. The filtered volt- 
age is the output of the instrument. 

For regulation a portion of the out- 
put voltage is compared to another out- 
put voltage stabilized by a gaseous 
regulator tube V8. The difference be- 
tween the two is amplified by the two 
direct-coupled stages and is employed 
to govern the amplitude of the signal 
from the oscillator. 

The circuit connections are made in 
such a manner that the amplitude of 
the oscillator is increased when the 
output voltage drops below the refer- 
ence valve. The two stages of ampli- 
fication insure exact regulation of the 
power supply and its output deviates 
very little from the reference voltage. 
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The reference voltage is adjustable 
by a knob on the panel of the instru- 
ment. This control, acting as the output 
voltage regulator, has a range of ad- 
justment from 0 to 2 volts. Higher 
voltages may be obtained by employing 
only a portion of the output for com- 
parison. If the proper voltage divider 
is added, the power supply can deliver 
as much as 8 volts. 

In consequence of such a high degree 
of regulation, the new instrument has a 
low effective internal impedance. This 
is about .005 ohm when the entire out- 
put voltage is employed for comparison 
with the reference voltage. Thus, the 
voltage drop due to heavy load currents 
is small. The low internal impedance of 
the device suggests its adaptability as 
a substitute for a _ storage battery 
where constancy of output under vary- 
ing loads is required. The regulation 
ratio is about 0.5%. To duplicate the 
performance of this apparatus with a 





The regulated supply in use for electrolysis. 


storage battery at an output of 1 volt, 
it would be necessary to use a voltage 
divider with 200-ampere fixed drain. 

The regulated voltage supply may 
aiso be connected as a constant current 
source, if desired. The voltage drop 
caused by passage of the load current 
through a selected fixed resistance be- 
comes the index which is compared to 
the reference potential. When applied 
in this manner, the device affords about 
the same advantages as when employed 
as a constant voltage source. 
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Electronics in Medicine 


Part [V —- Apparatus and methods for the detection 


and measurement of the brain’s electrical activity 


LECTROENCEPHALOGRAPHY 

is an electronic method for re- 

cording the brain’s electrical ac- 

tivity. This activity consists of 
trains of brain waves called action 
potentials. Their frequency and ampli- 
tude depend upon the age, health, activ- 
ity, emotional state, and other char- 
acteristics of the patient. Children’s 
waves tend to be faster than adults’, 
and extremely rapid, sharply peaked 
potentials are characteristic of epilep- 
tics. Movement of an arm or leg, hear- 
ing a loud noise, or even opening or 
closing the eyes will affect the action 
potentials. Strong emotions such as 
rage or fear may produce very inter- 
esting patterns. For these reasons, elec- 
troencephalograms are recorded with 
the subject reclining in a quiet, semi- 
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darkened room, eyes closed. Under these 
standard conditions, the brain of a 
normal adult emits an approximately 
sinusoidal signal which varies continu- 
ously in frequency from 1 to 100 cycles 
and in amplitude from 1 to 100 micro- 
volts. However, the predominant com- 
ponents have a frequency of about 10 
cycles and an amplitude of 10 to 50 
microvolts. In most cases, the frequency 
and amplitude vary oppositely. 
Although a great deal is known 
about the appearance of brain waves 
in health and disease no one knows how 
or where they arise, or what their pur- 
pose is. It is interesting to note, how- 
ever, that they are not unilke FM sig- 
nals. Some experts regard this as evi- 
dence that they are nerve impulses and 
are frequency-modulated to prevent in- 











Each pen of six-channel recorder is actuated by a Rochelle salt crystal. 


Photos courtesy Offner Electronics, Inc. 








terference from other electrical dis- 
charges within the body. 

The photographs and diagram show 
a rack-mounted electroencephalograph. 
It is essentially a four-stage, push-pull, 
resistance-capacitance-coupled ampli- 
fier. Except for slight circuit variations 
made by individual manufacturers, the 
design shown is the basic pattern 
around which all these devices are con- 
structed. 

The three stages of voltage amplifica- 
tion have a gain of over 2,000,000 
(about 126 db). This is more than 
enough to detect and amplify signals 
in the microvolt range. Triodes are em- 
ployed in the first stage to keep tube 
noise at a minimum. The relatively 
slight loss of gain is counteracted by; 
the two pentode stages which follow. 
Some manufacturers use nonmicro- 
phonic pentodes in the first stage in- 
stead of triodes. Noises from x-ray 01 
diathermy equipment or from similar 
sources are reduced by placing the pa- 
tient in a screened room, by shielding 
pickup cables, and by the bucking action 
of the push-pull circuit. All three stages 
are decoupled to prevent the effects of 
coupling through the common imped- 
ance of the power supply. Push-pull 
6L6’s are used in the output stage to 
provide sufficient power to overcome the 
inertia of the mechanical recording de- 
vice, thus insuring faithful reproduc- 
tion of the higher-frequency complexes. 

The coupling condensers are larger 
than those employed in conventional 
amplifiers to assure good low-frequency 
response. The lowering of the high-fre- 
quency limit is not a problem because 
frequencies higher than 150 or 200 
cycles are of no significance in electro- 
encephalograms. No bypass condensers 
are needed because of the push-pull 
design, which bucks out the unwanted 
a.c. components because they are 180 
out of phase. If it were not for this 
action of the push-pull circuit, screen 
bypass condensers with a capacitance 
of several thousand microfarads would 
have to be used to maintain the low- 
frequency response. 

The instrument incorporates an elec- 
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tronically regulated power supply be- 
cause even slight variations in plate 
voltage would distort the low-level sig- 
nals. The supply can maintain the plate 
and screen voltages to within a fraction 
of 1%. 

To permit accurate measurement of 
the voltages picked up from the patient 
despite slight changes in the gain of the 
amplifier, a calibrating circuit consist- 
ing of a 1.5-volt dry cell and a series of 
calibrating resistors is employed. This 
circuit is shown at the input of the 
6SF5 grid. By proper selection of re- 
sistors, a standard calibrating signal 
of 1, 10, 50, 100, or 1000 microvolts may 
be introduced into the amplifier while 
the record is being made. 

Because of the cost and difficulties 
in processing long photographic rec- 
ords, they have been replaced in modern 
equipment by plain paper or plastic- 
coated-paper tape. Electrically driven 
pens or heated styli are used to record 
on these surfaces. The pen is fastened 
to a moving coil, similar to the voice 
coil in a loudspeaker. This coil is fed 
by the output of the 6L6’s. Either an 
electromagnet or a permanent magnet 
may be used as the field supply. 

A recording device which operates on 
a more novel principle is illustrated in 
the photograph. This instrument works 
like a crystal cutting head. The am- 
plified brain waves are applied to a 
Rochelle salt crystal. The crystal is dis- 
torted in step with the variations in the 
applied voltage and the resulting move- 
ment is mechanically magnified by 
levers which actuate the pen. The pen 
reproduces the wave form of the brain’s 
action potentials. In the photo there are 
six recorders, each of which is driven 
by a separate amplifier. 

The brain’s potentials are picked up 
from the surface of the scalp with small 
metal electrodes. These are dipped in 
salt paste to reduce the skin resistance, 
and held in place with a drop of collo- 
dion. From the electrodes, small flexible 
wire leads pass through a shielded cable 
to the input of the amplifier. 

Two wires are needed to pick up the 
brain waves. Each pair is referred to 
as a lead. There are two types of leads, 
unipolar and bipolar. In the former 
type, one wire is located over some part 
of the brain, and the other is attached 
to some neutral point on the body, such 
as an ear lobe. In bipolar leads the 
second wire is placed over some area of 
the brain rather than on a neutral 
point. In general, bipolar leads give 
more information than unipolar ones. 

The various leads are named accord- 
ing to the lobe of the brain over which 
they are placed and whose action poten- 
tials they record. Thus in the unipolar 
leads, there are right and left temporal, 
frontal, and occipital leads, etc. The 
bipolar leads are called bifrontal, bi- 
temporal, and so on. The positioning of 
the various electrodes requires a highly 
specialized knowledge of the _ topo- 
graphical anatomy of the brain. 

The combination of a lead, its ampli- 
fier, and a recording pen is referred to 
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as a channel. A minimum of four bi- 
polar or six unipolar channels is re- 
quired. Most clinical units have eight 
channels. 

Electroencephalographic diagnosis is 
largely based on experiment although 
some attempts have been made to re- 
duce parts of the technique to a mathe- 
matical basis. At present, however, 
there is no substitute for the experience 
of a trained electroencephalographer. 
Most diagnoses are established by in- 
spection of the record for an abnormal 
preponderance of fast or slow wave 
forms compared to the normal, or for 
phase reversals between the signals 
picked up from different points on the 
surface of the head. 

Electroencephalography has been used 
with great success in the diagnosis and 
localization of brain tumors, for the 
diagnosis of various forms of epilepsy, 
and for following the progress of pa- 
tients being treated for these conditions. 
Thus far there has been no correlation 
between various types of psychoses, 
neuroses, and the intelligence quotient 
of the patient, and the pattern of his 
brain waves. Thus, idiots and college 
professors may have very similar 





Six amplifiers are mounted in rack at right. 


electroencephalograms—no reflection in- 
tended upon the gray matter of the 
professors! It must be added, however, 
that electroencephalography is still a 
young science, and that intensive inves- 
tigations are continually being conduct- 
ed which may lead to new uses. 





R6 RS R4R3 RZ 


6SF5(2) 


6 [c?7 


INPUT FROM PATIENT 


6.3V TO 6SF5~6SJ7 FILS 


6.3V TO 6L6 FILS 


X 6.3vac 
x 


RiI—1.5 megohms, '/2 watt, 1% 

R2—1,000 ohms, '/2 watt, 1% 

R3—100 ohms, '/2 watt, 1% 

R4—50 ohms, 1/2 watt, 1% 

R5—10 ohms, '/2 watt, 1% 

Ré—I ohm, '/2 watt, 1% 

R7, R8—5 megohms, '/2 watt 

RI—I1,750 ohms, '/2 watt 

R10, RI3—250,000 ohms, '/2 watt 

Ril, RI2—50,000 ohms, '/2 watt 

RI4, RIS—I-megohm potentiometer 

RIé, RI7, R24, R25—2 megohms, '/2 watt 

R18, R21, R22, R23, R26, R29, R30, R31, RIS— 
500,000 ohms, '/2 watt 

R19, R20, R27, R28—100,000 ohms, '/2 watt 

R32—125 ohms, '/2 watt 





6SJ714) 





Note—screen resistor of 6SJ7's should be connected to junction of tubes plate 
resistor, decoupling capacitor, and decoupling resistor instead of direct to the B-supply. 


OUTPUT TO 


6L6(2) 


R33, R34—5,000 ohms, 50 watts 

R36—10,000 ohms, 2 watts 

R37—50,000 ohms, 10 watts, with slider for 
adjustment 

R38, R39—650 ohms, '/2 watt 

Ci, C2, C3, C4, C9, C10, Cll, Ci4—4-uf, 600- 
volt Rover 

C5, Cé, C7, C8, Ci2, C13, CI5, Clé, CI7—8-pf, 
600-volt electrolytic 

CHI, CH2—20-h, 200-ma filter chokes 

Ti—power transformer, 1,000 volt c.t., 200 ma, 
6.3 volts, 6.3 volts, 5 volts 

T2—filament transformer, 6.3 volts 

Si—s.p.s.t. switch 

$2—5-position tap switch 

S$3—d.p.s.t. toggle switch 

B—I.5-volt battery 
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Transmitter ready for flight. Atop box is a registering aneroid barometer. 


HROUGH balloon telemetering re- 
search meteorologists and physi- 
cists are gaining new tools with 
which to probe the mysteries of the 
upper atmosphere. As always, the elec- 
tronic engineer is playing an important 
role in the steady progress of science. 

Two new small transmitters for radio 
telemetering have been developed at 
New York University for weather bal- 
loon use. The transmitters include mod- 
ulation circuits, one for FM and the oth- 
er for AM. Their unique, simplified mod- 
ulation circuits and their compact de- 
sign make these transmitters useful for 
voice communication, radio remote con- 
trol, as well as telemetering systems. 

Of particular interest is the new FM 
transmitter circuit shown in Fig. 1. 
Frequency modulation offers considera- 
ble advantage in signal-to-noise ratio 
for line-of-sight transmission at the 
higher frequencies. 

Several transmitters were construct- 
ed, at first using the conventional re- 
actance tube to obtain FM. Only a small 
amount of deviation can be achieved by 
this method and doublers must be used 
to obtain a 150-ke swing. 

The new circuit does not require fre- 
quency multipliers, since the required 
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deviation may be obtained at the funda- 
mental frequency. To do this a vacuum 
tube (V2-a in Fig. 1) is used as a vari- 
able resistance in series with the cath- 
ode of the oscillator V1. 

The frequency of a self-excited oscil- 
lator depends to some extent on the 
plate voltage. Impressing an audio 
signal on the grid of V2-a varies the 
resistance of its plate circuit, increas- 
ing the plate current when the grid is 
positive and decreasing it when the grid 
is negative. Since the voltage drop 
across the tube is proportional to the 
current flowing through it, the tube acts 
as a variable resistance. 

These changes in voltage across the 
modulator vary the oscillator plate 
voltage at an audio rate. The plate 
voltage changes on the oscillator vary 
the oscillator frequency. To stabilize 
the oscillator against changes in fre- 
quency due to variations in battery 
voltage, a neon-bulb voltage regulator 
is used. Thus, only changes in the mod- 
ulation signal produce a carrier swing. 

The output of the oscillator is ca- 
pacitance-coupled to a class-C r.f. amp- 
lifier V2-b, which acts also as an r.f,. 
limiter. To obtain a wide tuning range, 
the resonant circuits of both the oscil- 











Telemetering 


Transmitters 


By LEON HILLMAN* 


a combination of slug-tuned coils and 
variable mica trimmers. The slug-tuned 
coils are adjustable from the outside 
and are used for fine tuning. 


The transmitter operates on any 


plate voltage between 180 and 270. This 
wide range is desirable because the bat- 
teries may have to be used for a long 
period of time though they depreciate 
due to current drain and low tempera- 
tures in the upper atmosphere. 





Power is supplied through the 5-prong socket. 


lator and the amplifier are composed of Antenna and control leads come through side. 
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The tuning range is from 20 to 100 
me. Power output is approximately 1 
watt. The transmitter uses two 3A5’s. 
These are dual triodes and therefore 
are equivalent to four separate tubes. 
One section is used for the modulator, 
a second for the oscillator, and a third 
for the r.f. amplifier. The extra triode 
is unused. 

The amplifier and oscillator coils are 
wound on %-inch forms with adjustable 
powdered-iron cores. Both coils consist 
of 5 turns of No. 14 enamel wire tapped 
at the center. The turns are spaced the 
diameter of the wire. The antenna 
coupling coil consists of 2 turns of 
plastic-covered wire around the center 
of the amplifier plate coil. 

A blocking oscillator (Fig. 2) con- 
verts meteorological data into an audio 
signal which may be transmitted. The 
blocking oscillator is, in effect, a feed- 
back oscillator which quenches itself 
periodically due to the time constant 
of R1-Cl. By varying R1 the audio 
frequency may be set between 10 and 
500 cycles. 

The blocking oscillator operates on 
approximately 1 megacycle. The plate 
coil is tuned by TC which is the sum 
of the distributed capacitance of the 
coil, the stray capacitance of the wir- 
ing and the interelectrode capacitance 
of the tube. The coil is wound with 
10/40 litz wire on a %-inch form. The 
plate coil has 100 turns wound in a 
pie % inch wide. The grid coil, L, (Fig. 
2) consists of 75 turns in a pie similar 
to the plate winding. The windings are 
spaced % inch apart. 

The audio frequency may be used for 
operating frequency-sensitive relays in 
a control receiver. To show how the 
blocking oscillator is used for tempera- 
ture measurement, consider what hap- 
pens when a high resistance with a 
large temperature coefficient is exposed 
to the atmosphere. The resistor re- 
places R1 in Fig. 2. Since its resistance 
varies in proportion to the temperature, 
the blocking oscillator produces an 
audio frequency which is dependent on 
the temperature. Using a chart show- 
ing frequency as a function of resis- 
tance and temperature, the ground op- 
erator compares the received audio fre- 
quency with the values on the chart to 
determine the atmospheric temperature. 

The antenna is important, since sig- 
nals must be transmitted for long dis- 
tances. A conventional half-wave verti- 
cal dipole is best for the purpose. For 
receiving, a vertical dipole is used in 
most cases, although some experiments 
with an omnidirectional circularly pol- 
arized antenna have been successful. 
Sometimes it is necessary to locate the 
position of the balloon in flight. In such 
cases a highly directional antenna with 
32 elements in a broadside array and 
a receiver provided with lobe scanning 
and an oscillograph for observation are 
used, 

The transmitter is built on a 
U-shaped frame and is completely 
shielded with an aluminum cover. The 
r.f. amplifier is shielded from the os- 
cillator with a thin aluminum parti- 
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tion which does not extend completely 
across the chassis but separates the 
r.f. coils and leaves room for the coup- 
ling condenser and filament- and plate- 
supply leads. A small five-prong plug is 
used for connecting the battery supply. 
The antenna and signal leads are 
brought out through grommeted holes 
in the aluminum cover. To eliminate 
weight and extra components the neon 
bulbs are not mounted in sockets. In- 
stead, they are force-fitted into a 
slightly undersize hole in the alumi- 
num chassis. Since the underside of the 
chassis, containing all of the wiring and 
most of the circuit components, meas- 
ures only 3x2 inches, the transmitter 
is built in planned stages. After the 
tube sockets and power plug are 
mounted, the tube filament leads and 
the plate power leads are wired in. The 
r.f. coils are mounted next and connect- 
ed. These are followed by the r.f. 
chokes, tuning trimmers, and the re- 
maining components, 


Adjustments 


The transmitter is tuned with the 
cover removed by adjusting the oscil- 





The AM transmitter. Metal sections are re- 
moved from the chassis to reduce weight. 


lator trimmer until the desired fre- 
quency is reached. The amplifier trim- 
mer is adjusted next with the antenna 
disconnected, until the amplifier plate 
current drops to a minimum. The cover 
is then replaced and the tuning re- 
peated by adjusting the cores of the r.f. 
coils. A 10-me tuning range can be 
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FM TRANSMITTER PARTS LIST—Fig. | 

Ri—47,000 ohms, '/2 watt 

R2—4,700 ohms, '/2 watt 

R3—270,000 ohms, '/2 watt 

R4—4,200 ohms, | watt 

R5—8,200 ohms, '/2 watt 

Ci, C2—200- nuf, mica 

C3—100-p f, mica 

<* C7, Ce—3- 30-uuf mica trimmer 
CI—.0l-uf, paper 

cr L3—iron-core r.f. coils 

L2, L5, L6é—2.5-mh r.f. chokes 

L4—antenna-coupling coil (see text) 


BLOCKING OSCILLATOR PARTS LIST— 
Fig. 2 
Ri—I-megohm 1 
R2—82 "000 ohms, '/. watt 
R3—100,000 oh ohms, > watt 
4—20,000 ohms, 2 watt 





Moo 









FIG 3 a med | T 


ci—0. uf, paper 

C2—150-pyl, mica 

C3—.05-uf, paper 

Cc .l-uf, paper 

TC—I-mc tuned circuit (see text) 
L—tTickler coil (see text) 


wall 








AM TRANSMITTER PARTS LIST—Fig. 3 


Ri, R2—47,000 ohms, 4/2 watt 
R3—470,000 ohms, Wj, watt 
R4—4,000 ohms, yy watt 
R5—15,000 ohms, h watt 
R&—200,000 ohms, /, watt 
ci ee f, mica 
“0oi- uf, paper 


Ccé, at Ter mica 

CO—100- unt variable 
L4—2.5-mh r.f. chokes 

ted. coil (see text) 

















covered with the slug-tuned coils. For 
greater variations, the cover is removed 
and the trimmers are readjusted. 

In preparation for a balloon flight, 
the transmitter is placed inside a corru- 
gated carton lined with 1 inch of Styro- 
foam insulation to minimize the effects 


of the outside temperature. The bat- 
tery pack consists of as many 6714-volt 
batteries, connected in series-parallel, 
as are required for the flight duration. 
Several 114-volt batteries are included 
in the pack for filament supply. 


Other circuit designs 

In addition to the FM transmitter, 
several other circuits have been tested 
and flown. For transmission ranges ex- 
ceeding the line of sight, it was neces- 
sary to employ frequencies below 20 
me. An AM transmitter with a power 
output of 2 watts was developed. To 
obtain modulation with a minimum of 
components an unconventional circuit 
was used. This is shown in Fig 3. Three 
paralleled 3A5 sections are used as a 
series resistance, as in the FM trans- 
mitter. With AM, however, the tubes 
are in series with the plate-voltage 
supply of the r.f. amplifier. Fig. 3 er- 
roneously shows four sections of the 
3A5’s in parallel. In practice, only three 
sections are used. The remaining triode 
section can be used as the blocking 
oscillator if one is used. 

The AM transmitter is crystal-con- 
trolled, using a Pierce oscillator. The 
three 3A5 sections provide a high per- 
centage of modulation. Plug-in coils are 
used in the r.f. amplifier. The circuit is 
tuned with a variable air condenser. 
The amplifier may be used as a doubler 
by tuning the tank circuit to twice the 
oscillator frequency. It is neutralized 
with a small mica trimmer condenser 
C5. The tube is neutralized with the 
B-plus lead disconnected from the amp- 








lifier. A pickup coil connected directly 
to the plates of a cathode-ray oscillo- 
scope is used as a detector of r.f. The 
neutralizing condenser is rotated until 
no r.f. envelope is seen on the ’scope 
screen for any position of the tank 
condenser. 

To measure the power output of the 
transmitter, a three-turn loop is wound 
around the tank coil and connected in 
series with a coil, variable condenser, 
r.f. milliammeter, and a 22-ohm nonin- 
ductive load resistance. With the in- 
ductance and capacitance tuned to 
series resonance, the power output is 
calculated from Ohm’s law, where P 
equals IR. With the transmitter as 
shown, the r.f. current is about 300 ma, 
corresponding to a power output of 2 
watts. With the plate voltage set at 
270, the transmitter will draw approx- 
imately 20 ma at no load. With the 
dummy load applied the plate current 
rises to about 35 ma. 

If a half-wave or other resistive an- 
tenna is coupled to the transmitter, the 
plate current will also read 35 ma. A 
half-wave antenna connected directly 
to the plate of the amplifier tube is 
most satisfactory. The transmitter will 
operate on any B-voltage between 150 
and 300, Two separate 114-volt filament 
supplies are required. The four tubes 
and tank coil are mounted on top of an 
aluminum plate measuring 3 x 4 inches. 
Total weight of the transmitter with- 
out batteries is 8% ounces. 


The AM design has been tested thor- 
oughly—on many occasions it has 
transmitted signals from the upper at- 
mosphere for over 9 hours and for a 
distance of 400 miles. 


These transmitters have been use- 
ful to meteorologists for making upper- 
air measurements and for obtaining in- 
formation on the movement of an air 
mass. Attached to meteorological bal- 


The FM transmitter. The vertical shield separates the oscillator and amplifier. 


loons which move with the air currents, 
the miniature radio transmitter relays 
vital data to a ground receiving station. 


Not standard radiosondes 

The equipment differs from _ the 
standard radiosonde in the long period 
over which it is required to operate and 
the longer distance from which recep- 
tion is required. The standard radio- 
sonde transmitter is sent aloft and the 
balloon continues to rise until it reaches 
approximately 60,000 feet. Then the 
balloon bursts and the equipment de- 
scends to earth on a parachute. The 
total time for ascension takes about 
an hour. With the new balloons and 
control equipment the flight lasts many 
hours, frequently eight or nine, and 
the transmitter provides required data 
continuously. 

To achieve a range of several hun- 
dred miles, it has been found neces- 
sary to use transmitters with a power 
output of at least four times that of 
the standard radiosonde, which is usu- 
ally only 250 mw. The transmitters de- 
veloped at New York University Col- 
lege of Engineering are unique for 
their compactness, low weight, high ef- 
ficiency, and novel circuit arrangement. 
Though designed basically for balloon 
telemetering, they can be applied to 
other services where lightweight, low- 
drain transmitters are required. They 
may be used for amateur or point-to- 
point communication. 

A photo of a transmitter ready for 
flight is shown on page 30. A chrono- 
metric pressure unit is shown on top of 
the case. This is a unit used to produce 
the pressure-indicating signals. It con- 
sists of an aneroid cell, a small 3-volt 
d.c. motor and an insulated drum with a 
metal helix and two closely-spaced 
metal contacts on its surface. The dia- 
phragm of the aneroid cell is linked to 
a metal arm that rests on the surface 
of the drum. The position of the arm on 
the drum depends on the atmospheric 
pressure. The helix and the two con- 
tacts are arranged to close a series cir- 
cuit consisting of a 90-volt battery and 
a 15,000-ohm resistor when the arm 
touches either of them. 

The drum is driven by the motor. As 
it revolves, the arm touches the two 
contacts in turn and produces two 
reference pulses. As the drum continues 
to rotate, the arm touches to helix mo- 
mentarily to produce a single key pulse. 
The time interval between the second 
reference pulse and the key pulse de- 
pends on the position of the arm on the 
drum. Since the arm is controlled by 
barometric pressure through the an- 
eroid cell, the unit can be calibrated so 
pressure can be determined by the in- 
terval between reference and key pulses. 

This type of pulsing mechanism can 
be used in a number of ways. The pulses 
could be used to key an audio oscillator 
that has been blocked with a high nega- 
tive bias or even used to key the block- 
ing oscillator so temperature and pres- 
sure signals can be transmitted simul- 
taneously. 
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The author discusses relaxation oscillators and 


points out the advantages of using thyratrons 


By ALLAN LYTEL* 


HE relaxation oscillator has been 

used as a sweep generator in tele- 

vision sets, but it has a number of 

definite disadvantages and~ has 
been practically superseded by other 
types. Its stability is not as great as 
that of the sweep oscillators used in 
modern television receivers, and the 
problem of getting a perfectly linear 
sweep is much greater. It is a funda- 
mental circuit, however, and the student 
of television sweep circuits should be 
familiar with it as an aid in under- 
standing such circuits in general. More- 
over, it does find a wide practical field 
in oscilloscope time-base sweep genera- 
tors, in which it is almost universally 
used. 

The time-base generator is one of the 
most important parts of an oscilloscope. 
It furnishes to the horizontal amplifier 
a signal which sweeps the spot across 
the screen at the same time the test sig- 
nal is moving it vertically. Without the 
horizontal sweep, the test signal would 
simply trace a thin vertical line, and 
it would be impossible to observe the 
shape of the wave. 


R F R 


VOLTAGE 


A t L 





; TIME —> 
Fig. I—Ideal oscillator gives sawtooth wave. 


The signal needed for the sweep is 
shown in Fig. 1. When the voltage is 
lowest (the point marked L), the spot 
is at the left of the screen. As the volt- 
age rises linearly, the spot sweeps 
across the screen at a uniform rate of 
speed. When the voltage is maximum 
(at R), the spot is at the right of the 
screen, The voltage then collapses very 
quickly, and the spot returns to the left 
of the screen so fast that it cannot be 
seen, 

Because of the resemblance of the 
wave’s shape to the teeth of a rip saw, 
the wave is called a sawtooth. For ideal 


— 


* Temple University Technical Institute, Phila- 
delphia, Pa. 
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results the rise in voltage should be 
uniform; if it is not, a sine wave would 
appear compressed on one side of the 
screen and expanded on the other. The 
collapse of voltage must be as fast as 
possible—that is, the lines in Fig.1 from 
R to L should be as nearly vertical as 
possible—so that the spot will be invisi- 
ble when it is traveling from right to left 
back across the tube face. If this col- 
lapse is too gradual, the ’scope will show 
a horizontal line trailing from the right 
end of the observed wave toward the 
left. 


The time-base generator which fur- 
nishes this saw-tooth wave in almost 
every general-purpose oscilloscope is es- 
sentially a simple relaxation oscillator. 
The basic circuit is shown in Fig. 2-a. 
High voltage is applied to a capacitor 
C in series with which is a resistor R 
and across which is a gas-filled tube V. 
This may be a neon lamp or a voltage 
regulator, such as the OA3, OB3, OC3, 
or OD3, depending on the B-voltage. 

When voltage is first applied to the 
uncharged capacitor, the electron flow— 
electrons passing from one plate of the 
capacitor through the B-supply to the 
other plate—is very rapid. The rate of 
flow becomes slower and slower, how- 
ever, as the capacitor becomes charged. 
All this time R slows up the charging 
of the capacitor because the current 
passing through R creates a voltage 
drop across it. This drop detracts from 
the voltage available to the capacitor. 
However, as the current gets smaller 
and smaller, this drop gets less and less, 
finally dropping off to zero when the 
capacitor is fully charged. 

The gas tube has two electrodes, a 
plate and a cathode. There is no heat- 
er. The tube is filled with an inert gas 
which is responsible for the action of 
the tube. Neon in the tube is quite com- 
mon, although there are several other 
gases that would serve as well. 

With only a small applied d.c. volt- 
age, the tube does not conduct. At a cer- 
tain potential, the gas breaks down into 
electrons and ions. The electrons are 
negative and go to the plate; the ions 





Relaxation 
oscillator furnishes 
time base for Dumont oscilloscope. 


are positive and go to the cathode. The 
tube conducts heavily. The voltage that 
causes the tube to ionize and conduct is 
the ionization potential. After the tube 
breaks down the applied voltage may 
be reduced and the conduction will con- 
tinue. At another voltage, lower than 
the ionization voltage and greater than 
zero, the tube stops conducting. This is 
the deionization potential. 

The capacitor is capable of charging 
to the full potential of the B-supply. In 
practice, however, the B-voltage is 
made greater than the breakdown volt- 
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Fig. 2-a—This is basic gas-tube oscillator. 
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Fig. 2-b—AB shows normal capacitor charging. 


age of V. When the capacitor has 
charged enough so that its voltage 
equals the tube breakdown value, the 
gas within the tube ionizes. The tube 
conducts. 


Now the conducting tube across the 
capacitor is in effect a low resistance. 
It shorts the capacitor and causes it to 
lose its charge. The loss continues until 
the capacitor voltage is so low that the 
tube no longer has enough potential 
across it to maintain the ionization. It 
stops conducting. The effective low re- 
sistance is removed from across C, 
which is then free to charge up again. 

Fig 2-b is a graph of the action just 
described. The dotted curve AB shows 
how a capacitor ordinarily charges. At 
the beginning voltage rises fast and 
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fairly uniformly; but, as the capacitor 
nears full charge, the rate of change 
becomes smaller. 

In the circuit of Fig. 2-a, however, 
the maximum capacitor charge is lim- 
ited to the ionization voltage of the 
tube. After the initial cycle, the mini- 
mum charge is limited to the deioniza- 
tion voltage of V. The circuit thus does 
two things: it causes the capacitor to 
charge and discharge periodically, and 
it restricts the changes in capacitor 
voltage to a certain part of the normal 
charging curve. 

Note the resemblance between Fig. 
2-b and the ideal saw-tooth sweep volt- 
age in Fig. 1. The voltage rise is not 
quite straight; but if the supply voltage 
and the breakdown voltage of the tube 
are chosen correctly, only a compara- 
tively straight portion of the curve will 
be used and the ’scope trace will be 
linear enough for most purposes. To get 
a fast discharge so that the return 
traces will be invisible, the tube should 
conduct as heavily as possible when it 
breaks down. 


The frequency of the saw-tooth volt- 
age can be controlled by choosing vari- 
ous values of resistance and capaci- 
tance. If the resistor is large, it will 
create a large voltage drop when the 
charging current passes through it. 
This will delay the application of full 
power-supply voltage to the capacitor 
and lengthen the charging time. 

If the capacitor is large, more cur- 
rent must flow before it will charge to 
a given voltage. This, too, takes more 
time. To lower frequency, then, the ca- 
pacitor or resistor (or both) must be 
increased in value. To raise frequency 
these values are reduced. 

Fig. 3 shows one possible type of os- 
cilloscope sweep generator. The switch 
selects various values of capacitance to 
allow a rough adjustment of the sweep 
frequency. The resistor R1 is variable 
and is used to make fine adjustments in 
frequency. 

In order to stop the pattern on the 
oscilloscope screen so that it can be 
examined, the sweep frequency must be 
either equal to that of the signal or 
else a submultiple of it. To examine a 
5,000-cycle signal, for instance, a sweep 
of 5,000 cycles will allow one cycle of 
signal to appear on the screen. A 2,500- 
cycle sweep would show two cycles, and 
a 1,250-cycle sweep would show four 
cycles. Sometimes sweeps higher than 
the signal are used. A_ 10,000-cycle 
sweep would show one-half cycle. In 
such cases the sweep frequency must 
be an exact multiple of the signal fre- 
quency. 

Using the resistor (R1 in Fig. 3) to 
set the sweep frequency exactly (and it 
must be exact to make the pattern 
stand still) is a very difficult job. Even 
steady hands®are not the solution be- 
cause the frequencies of signal and 
sweep are always at least slightly 
affected by temperature and changes in 
line voltage. Some method of synchron- 
izing the sweep with the signal fre- 
quency is always used. R2 in Fig. 3 is 
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the potentiometer used for synchroniza- 
tion control. 

A portion of the test signal that is 
to be viewed is applied across R2. (This 
is done within the ’scope.) Let us sup- 
pose that this tube will fire at 100 volts. 
If the cathode is a ground potential, 
the tube will fire with 100 volts on its 
plate. As soon as the condenser reaches 
this voltage in its charging curve, the 
tube will conduct. 
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Fig. 3—R2 controls amplitude of sync signal. 


If the test signal is a sine wave, it 
will increase and decrease the voltage 
at the cathode of the gas tube. Suppose 
that the signal that is applied across 
the resistance R2 has a peak value of 
10 volts. 

If the resistance arm is at the top, 
the full voltage of this 10-volt sync is 
applied to the cathode. When the sine 
wave reaches its positive peak, the 
eathode is 10 volts positive. However, 
this tube requires 100 volts from plate 
to cathode before it will fire or ionize. 
This means that the plate voltage will 
now have to increase to 110 volts be- 
fore the tube will fire. 

When the sine wave reaches the nega- 
tive peak, the cathode will be 10 volts 
below ground or 10 volts negative. Since 
the tube needs 100 volts across it, the 
tube will now fire with 90 volts on the 
plate since the cathode is 10 volts nega- 
tive. This means that the tube will fire 
at every negative peak of the applied 
sine wave. The sweep will then be at 
the same frequency as the signal being 
observed. 

To make the sweep frequency one of 
the submultiples of the signal, the 
sweep frequency controls SW and Rl 
are adjusted to approximately the fre- 
quency desired and R2 is again ad- 
vanced. If it is adjusted to one-third of 
the signal frequency, for instance, every 
third sine wave will cause the tube to 
conduct. 

Advancing R2 too far and introduc- 
ing too much syne voltage will destroy 
the linearity of the sweep voltage. 
Therefore, when using the ’scope, it is 
important to set the sweep controls as 
close as possible to the correct fre- 
quency—so that the pattern very nearly 
stands still—and then advance the 
syne control as little as possible until 
the pattern is stationary. On most 
*scopes it should never be necessary to 
rotate the syne control more than a 
few degrees unless the signal being ob- 
served has a very low level. 

A somewhat better (and more usual) 
sweep generator appears in Fig. 4. It 
uses a gas-filled triode or thyratron, 
such as the 884, 885, or 6Q5-G. In these, 
the grid can be used to set the break- 
down voltage; if grid voltage is made 
more negative, the voltage necessary to 
fire the tube is higher. For this reason, 


the syne voltage can be applied to the 
grid instead of the cathode. 

Another advantage of the thyratron 
is that it passes more current when it 
breaks down than the neon or voltage- 
regulator tubes shown in previous fig- 
ures; that is, its resistance is lower. As 
a result, the capacitor discharges fast- 
er, the return trace is less likely to be 
visible on the screen, and the generator 
can be used at higher frequencies. In 
addition, the breakdown voltage of a 
thyratron can be predicted more ac- 
curately, thus making it a more stable 
device. Since firing and deionizing po- 
tentials are adjustable (by means of 
grid bias), it is possible to adjust any 
given tube to operate on the most linear 
portion of the capacitor charging curve 
to obtain the most linear sweep. 

Two refinements are included in the 
generator of Fig. 4. A limiting resistor 
R2 is in series with the usual charging 
resistor R3 to make adjustment of R3 
easier. Without a limiting resistor, the 
lowest resistance settings of R3 would 
not be very useful, and some of the 270 
degrees of rotation usually possible for 
a potentiometer would not be used. A 
second rotary switch SW is provided to 
change the source of syne voltage. In 
the INT position, sync is taken from the 
signal being fed to the vertical ampli- 
fier (or plates). The EXT position is 
connected to a terminal on the front 
panel so that any desired source can be 
used for syne. And placing the switch 
in the LINE position connects the 60- 
cycle line to the syne input for use as 
a syne source. 
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Fig. 4—This is a typical ‘scope oscillator. 


Ordinarily, oscilloscopes are provided 
with a vertical and a horizontal ampli- 
fier. Usually, the signal under test is 
fed through the vertical amplifier to the 
vertical plates. Almost invariably, the 
sweep generator signal (when it is 
used) is fed through the horizontal 
amplifier because it does not have suffi- 
cient amplitude to be fed directly to the 
plates. This has the additional advan- 
tage of providing a gain control (the 
horizontal amplitude control) which 
can be adjusted to make the sweep 
cover the screen or any portion of it 
which may be desired. Amplitude of the 
sweep signal determines the width of 
the pattern on the screen. 

’*Scope amplifiers must have good 
frequency response past the audio 
range. This is especially important for 
the horizontal amplifier because the 
saw-tooth wave form includes much 
harmonic energy. If this is not trans- 
mitted to the C-R-tube plates faith- 
fully, sharp corners of the wave will 
be rounded off with resultant distor- 
tion of the pattern. 
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LOW-PRICE portable tele- 

vision receiver has finally been 

made available to the TV-con- 

scious public. Pilot has come 
out with its “Candid T-V” Model TV-37. 
Its 3-inch cathode-ray tube produces a 
picture 2 inches high and 2% inches 
wide. Housed in a mahogany-finished 
Masonite cabinet 14% inches wide, 13% 
inches deep and 9% inches high, it is 
just the right size for a student’s desk 
or for a small table in a busy execu- 
tive’s office. 

It operates from 105-120-volt 60-cycle 
a.c. lines and tunes channels 2 through 
13 in two bands. 

Weighing only 14% pounds, it is easy 
and convenient to carry on vacations 
and business trips. An indoor-type an- 
tenna made of 300-ohm ribbon trans- 
mission line convenient for placing 
under a rug or hanging on a wall is 
furnished with the set. A leatherette- 
covered carrying case with a built-in 
telescopic dipole antenna can be ob- 
tained if desired. 

The set is easy to operate. Panel con- 
trols are: ON-OFF VOLUME, BRIGHT- 
NESS, TUNING, and CONTRAST. The 
power switch is on the volume control 
and operates in the usual manner. 


The tuning control consists of a vari- 
able condenser shaft and bandswitch 
with concentric shaft. Channels 2 
through 6 are tuned with the band- 
switch in the Low position and 7 
through 13 with the control set on High. 
Continuous tuning is used between sta- 
tions on each band. The variable-con- 
denser tuning, a novelty in TV receiv- 
ers, appears to work very well. Pilot’s 
copper-plate condensers, first seen in 
the Pilotuner, are used. 

Hold, centering, and focus controls 
are on the rear chassis skirt. They are 
provided with insulated knobs with 
slots for serew-driver adjustment when 
necessary. 

The set uses transformerless power 
supplies with one side of the line con- 
nected directly to the chassis. This does 
not constitute a shock hazard because 
the set must be fully enclosed in the 
cabinet before power can be applied 
through an interlock type of power 
cord. The control shafts are insulated 
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from the chassis so as to avoid shock, 
even with the control knobs removed. 


The circuit 

The circuit of the set is shown on 
page 37. The 21 tubes and their func- 
tions are: 12AT7, high- and low-band 
r.f.amplifier ;12AT7,high- and low-band 
mixer; 12AT7, high- and low-band os- 
cillator; four 6AU6’s, if. amplifiers; 
6AU6, ratio-detector driver; 6AL5, 
ratio detector; 35B5, a.f. amplifier; 
6BA6, video amplifier; 6AU6, syne am- 
plifier and d.c.-restorer; 12SN7-GT, 
horizontal multivibrator; 12SN7-GT, 
horizontal amplifier; 12SN7-GT, verti- 
cal multivibrator; 12SN7-GT, vertical 
amplifier; 35W4, negative rectifier; 
25Z6-GT, positive rectifier; 25L6-GT, 
oscillator (r.f. power supply); 1B3-GT, 
high-voltage rectifier; and 3KP4 cath- 
ode-ray tube. 

The front end or tuning assembly of 
the set uses separate oscillators, r.f. 
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Set and Service Review 


The **Candid T-V°* Model TV- 
37 is America’s lowest priced 
televiser, selling for $99.50 


amplifiers, and mixers for the high and 
low bands. Each band has its own coils, 
tuning condensers and tube circuits. 
The bandswitch connects antenna and 
B-plus to the section in use. The tubes 
in the front end are duo-triodes, one- 
half of each tube operating on the high 
and the other half on the low band. 
The r.f. amplifiers are of the ground- 
ed-grid type, coupled to the antenna 
through fixed-tuned band-pass _ trans- 
formers adjusted with 30-uuf trimmer 
condensers. The r.f. amplifier plate cir- 
cuits and mixer grid circuits are 
coupled through band-pass transform- 
ers with primaries and _ secondaries 
tuned by the front and middle sections 
of their respective tuning condensers. 
The oscillators use tuned-plate un- 
tuned-grid circuits. The underside of 
the set is shown in Fig. 2. The front- 
end assembly is on a sub-chassis at the 
front of the set. The oscillator and r.f. 
coils are on the forms on each side of 
the three tube sockets on the sub- 
chassis. The construction of the oscil- 
lator tickler coils is novel. These coils, 
L1 and L2, are silver-plated brass 


Fig. |1—This set employs separate tuning condensers for high- and low-band TV channels. 
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right-angle brackets fastened to the 
chassis so the sides pass close to the 
oscillator plate coils. The coupling be- 
tween the ticklers and the mixer grid 
coils is sufficient to provide injection 
for the mixer. L1 and L2 are pointed 
out in Fig. 2. 

The receiver uses the inter-carrier 
system—the common i.f. amplifier strip 
passes both video and audio signals 
simultaneously. Impedance coupling is 
used between the stagger-tuned i-f. 
amplifiers. The first if. stage is fed 
from a 23.5-mc permeability-tuned coil 
common to both mixers. The first, sec- 
ond, third and fourth stages are tuned 
to 25.6, 22.0, 21.6 and 24.8 mc respec- 
tively. 

Semi-fixed bias is used on the grids 
of the r.f. amplifiers and on the first, 
second, and third i.f. amplifiers. The 
amount of bias is adjusted with the 
contrast control. 

The video detector is a 1N34 ger- 
manium diode. It is in a can along with 
a sound trap, L3, tuned to 21.25 mc to 
prevent sound from reaching the grid 
of the video amplifier. The detector is 
followed by a 6BA6 video amplifier com- 
pensated for flat response to about 3.8 
me. The output of the 6BA6 is capaci- 
tance-coupled to the cathode of the 
3KP4 cathode-ray tube. 


The syne voltage developed across 






Fig. 2—Dial drums are on the two tuning condensers. Arrows show novel tickler coil straps. 


the 5,600-ohm video amplifier load re- 
sistor is coupled to the grid of a 6AU6 
syne amplifier. This tube, a class-AB2 
amplifier, amplifies the sync signals and 
passes them through integrating and 
differentiating networks to the hori- 
zontal and vertical multivibrator-type 
sweep oscillators. 

Since the sync amplifier operates 
class AB2, the d.c. voltage across its 
cathode resistor varies with the average 
peak-to-peak signal amplitude. This 
voltage corresponds to the d.c. com- 
ponent of the picture. A part of the 
voltage is tapped off and applied to the 
grid of the C-R tube for d.c. restora- 
tion. 

The sweep voltages are developed by 
12SN7 multivibrators. Each one works 
into a 12SN7 push-pull deflection am- 
plifier. The horizontal oscillator plates 
are grounded through load resistors and 
the cathodes are connected to a nega- 
tive supply used for bias. The hori- 
zontal size is controlled by a trimmer, 
T8, across the output of the oscillator. 
Linearity is controlled by the combined 
settings of T8 and another trimmer, 
T9, between the plate of T1 and the 
grid of T2 in the horizontal amplifier 
tube. 

The vertical oscillator has its plates 
connected to B-plus and cathodes to 
ground in the conventional manner. 


TICKLER COILS 
(LI AND L2) 
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The vertical size is controlled by the 
setting of the 5-megohm resistor, a part 
of the load resistance of T2, one of the 
multivibrator triodes. Vertical linearity 
is maintained by the feedback network 
consisting of two .0015-uf capacitors 
and a 1.2-megohm resistor between the 
plate of the multi-vibrator triode T2 
and the grid of the vertical amplifier 
¥4. 

The vertical and horizontal hold con- 
trols are variable resistances in the 
grid returns of the second multivibrator 
triodes. They control the frequencies of 
the oscillators by changing the time 
constants of the circuits. 

Focusing is adjusted by varying the 
voltage on the focusing electrode. 

The plates of both deflection ampli- 
fiers are connected to the B-plus supply 
and the cathodes to the output of the 
negative or bias supply. This arrange- 
ment increases the effective plate volt- 
age on the amplifiers and provides suffi- 
cient sweep voltage for the deflection 
plates. 

High voltage for the C-R tube is de- 
veloped by an r.f. power supply. This 
is in the large can on the rear of the 
chassis, Fig. 1. The plate and screen 
of the 25L6-GT oscillator are returned 
to ground and the cathode to the nega- 
tive supply. R.f. feedback to the oscil- 
lator grid is picked up by a spring clip 
around the lower end of the 1B3-GT 
high-voltage rectifier envelope. 


There are two B-supplies in the set. 
One, using a 25Z6-GT, delivers about 
120 volts positive with respect to the 
chassis. This tube feeds all tubes in the 
set except the sync amplifier, horizontal 
oscillator, and high-voltage oscillator. 
The other, using a 35W4, develops a 
negative voltage and supplies bias 
throughout the set as well as operating 
voltage for tubes not supplied by the 
25Z6-GT. 

The heaters of the tubes are con- 
nected in series-parallel filament strings 
with R-C filtering between most of the 
tubes. 

The set was tested for several weeks 
in a number of New York City locations 


' and was found to work nicely in all of 


them—even when using the 300-ohm 
indoor antenna. It was not possible to 
eliminate ghosts in all locations. This, 


; of course, is to be expected when no 
| special precautions are made to orien- 


tate the antenna. The set is very stable 


/ and it was not necessary to retune the 
set after it was turned on. 


The line cord is connected permanent- 
ly to the back of the cabinet. This pre- 
vents the set owner from operating the 
set with the cover removed, thus expos- 
ing himself to shock. This is an excel- 
lent feature for the owner but not for 
the poor serviceman who tries to serv- 
ice the set. He can’t check the receive 
without removing it from the cabinet 
and he won’t be able to supply power 
to the set until it is in the cabinet. This 
handicap to servicemen was mentioned 
to the manufacturer and it was stated 
that very likely in the near future, line 
cords minus cabinets would be made 
available to servicemen on request. 
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Rolling Our Own Output Transformer 








] , 
All photographs courtesy U. S. Navy 


This is one of several ways to make the form. 





Finishing the form. Forms may also be made 
of electrical fiber scored and folded square. 


By J. R. LANGHAM 


HE first time I ever wound an 

output transformer was way back 

when. I was just getting interested 

in radio, and the XYL was just a 
YL. I wasn’t even in the radio business 
—I was just an amateur. Money being 
very scarce those days, I could not af- 
ford to buy a decent output transformer 
for my amplifier. I had a little open- 
frame 39¢ special and blamed it for the 
distortion and the short frequency 
range. I ached to be able to spend ten 
or twelve bucks for a hi-fi job, but I 
just didn’t have the long green stuff. 

It was the YL who put this particu- 
lar bug into my head. “Why don’t you 
make your own?” she suggested. 

“Me? Wind a transformer myself?” 
It was absurd. Transformer winding 
was an esoteric art reserved for the 
mysterious high-priests of electronics. 
It was unthinkable—but I thought of it 
just the same. I heard of a guy who 
wound transformers, and I made a pil- 
grimage to see him. He talked, I lis- 
tened. I bought some beer and was re- 
spectful, and he gave me an old burned- 





Above, left—First layer wound in place. To start second layer insert glassine paper under wire 
so that wire is at least one-eighth inch from paper's edge, and roll it on with the next turn 
of wire. (Photo right.) Paper secures and stiffens ends of windings. 


Another Langham high-fidelity adventure 


out 300-ma power transformer and some 
insulating paper. 

“Here,” he said. “This’ll make you a 
honey of an output transformer.” 

I gulped. “How do I go about it?” 

“First un-pot it and knock the lami- 
nations apart. Heat them up and then 
let them cool slowly so they’ll get soft. 
Measure your window carefully and de- 
cide how many turns you want of what 
size wire. You know your impedance 
ratio, so you know the turns ratio. Get 
a wire table. Make the primary about 
half the space available. Put in at least 
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Schematic and specifications of the windings. 


three secondaries and parallel ’em. 
That’s to give good highs. Design it.” 

I gulped and went home with my 
booty. I melted the tar out and pulled 
the ugly thing out of the case. I ham- 
mered the laminations apart and 
cooked them in an electric oven over at 
the technical school. That was to anneal 
the iron and soften it. It had to cool 
slowly to do it. I spent a morning eas- 
ing the temperature up slowly, and then 
I just shut the oven off and left the 
laminations in there with the door 
closed. That was on a Saturday, and I 
came back on Monday to take them out. 

Well, the textbooks gave me most of 
the dope: the efficiency varies with the 
amount of copper in the window; bass 
response is determined by the primary 
inductance; treble response depends on 
the leakage inductance (mostly). I 
knew I wouldn’t have to worry about 
capacitance because it was to be used 
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Should an end turn cut through the glassine, 
lay a strip of paper under it as shown above, 


it. Pull the loop up snug after a few turns. 


| Finishing winding. Place paper loop as shown, 
wind a few turns over it, pull up loop ends 
and continue. On next (last) layer pull end 















turn through and pull loop ends tight. If 
winding ends midway, use loop as above, wind 
a few turns over it and slip end turn through. 
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from tube to speaker and therefore was 
a low-impedance affair. My impedance 
ratio was from a pair of 2A3’s to a 
16-ohm voice coil and amounted to 
5000:16, or 312.5. I knew the turns 
ratio had to be the square root of that: 
17.7 approximately. Plain arithmetic 
gave me that and it meant there had 
to be 17.7 primary turns for each sec- 
ondary turn. 

I forget now just what the dimen- 
sions of my window were, but I remem- 
ber deciding that 6,000 turns of No. 28 
wire would come very close to filling 
the bill for the primary. The figure of 
6000/17.7 meant 340 on my secondary 
would get the needed impedance ratio. 

My friend had told me to make at 
least three secondaries. That didn’t 
really mean much so I called him on 
the phone. “Why, it’s simple,” he an- 
swered. “To get good high-note response 
you have to have good coupling. So 
make three secondaries: one next to the 
core, another between the two halves of 
the primary, and the third on the out- 
side. That way you get better coupling 
between the primary and secondary. 
Just tie all three of the secondaries in 
parallel.” 

“But I figured 340 turns for my sec- 
ondary and...” 

“That’s fine,” he said. “Make three 
of them and tie ’em together. Just use 
a smaller-size wire so you can accom- 
modate three 340-turn windings.” 

“But about this high response busi- 
ness,” I said. “The books say it’s a 
matter of leakage inductance and.. .” 

“That’s just a measure of the coup- 
ling. With low-impedance stuff the 
coupling is all that limits your high 
notes. Forget the capacitance.” 

I sat down again with my wire tables 
and figured. 3 x 340 meant 1,020 turns 
had to go into that space and, what 
with the thickness of the insulation— 
hmmmm. No 12 wire ought to be about 
right. A trifle light, but No. 11 would 
be too big. I drew up my winding 
sketch. (See diagram.) 

Now came the big problem: how to 
do the actual winding. There were sev- 
eral lathes over at the technical school, 
and the management said I was wel- 
come to use them if I’d clean up after 
myself. I promoted a counter that could 
be attached to the end of the spindle 
to keep track of the number of turns. I 
still had the old cardboard winding 
form and I stripped all the old wire off 
it. Then I sawed a piece of wood that 
fitted nicely into the form and bought 
my wire. 

One more visit to my transformer 
friend showed me how to tape the ends 
of each winding layer, and then I start- 
ed. It went much easier than I had ex- 
pected. Actually it wasn’t hard at all. 
Tedious, but not at all difficult. It took 
the better part of the day, what with 
attaching the counter and setting up a 
roller for the spool of wire to feed 
from. I wore heavy gloves and fed it 
by hand. Cutting the insulation care- 
fully with a pair of shears, I taped it 
as neatly as possible. 
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The YL and I had a date that night, 
and we spent it fitting the laminations 
into and around the winding and then 


Winding finished with final paper wrapping 
and a strip of adhesive to hold it secure. 


Putting 
evens up the surface and provides insulation. 


insulating fiber between windings 









Finished job, showing method of attaching 
lead wires. These connections are usually 


made in the interior, between windings, and 
are held securely by the windings over them. 
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re-potting the transformer. Her mother 
still resents the fact that we used a 
saucepan to heat the tar and pour it 
into the case. We cleaned it, but I guess 
we didn’t get it as clean as she thought 
we should have. Tar wouldn’t hurt her 
anyhow. We used to chew it when we 
were kids. 

The transformer was still warm 
when we bolted it onto the chassis and 





Soldered wire is covered with another piece of 
insulation, held down with some coil cement. 





Adhesive strips make external connections 
stronger. Whole winding may be taped also. 


& 





Last job of all is inserting laminations. This is 
not hard to do if all the dimensions are correct. 





The transformer is now ready for repotting. 
But don't forget to give it a test run first! 


soldered the leads in. We hadn’t checked 
it for shorts or opens or anything, just 
hitched it up and tried it out. It worked 
fine. I swore I could hear lows and 
highs that hadn’t been there before. The 
old 39¢ open-frame job was given to the 
YL’s kid brother who was building a 
set at that time. 


But that transformer had faults. 
Several of them. The two halves of the 
primary weren’t balanced properly, and 
the whole unit was too big and clumsy. 
My finances improved, and the YL be- 
came my XYL, and before long I 
eould buy a big, fancy output trans- 
former and build a new audio amplifier. 
That old wreck was kicked around the 
house for a couple of years before it 
was given, traded really, to a chap I 
knew. I had never run a test on it at all 
while I had it. 

The new owner did run a test. I was 
amazed when he gave me the results. 
He used it in a class-B 6L6 PA am- 
plifier and ran loads of current through 
it. The amplifier conked out one time, 
and he put an audio oscillator into the 
circuit as a sort of signal-tracer deal. 
He found the trouble and then idly 
twisted the dial on the thing. It went 
right down to 20 cycles on the bottom 
and (he said) up to 16 ke on the top. 
I frowned when he told me, so he un- 
shipped the big brute from the chassis 
and made a bench test. The half-power 
points on the curve were 11 cycles 
and 23 ke. Those were where the level 
dropped 3 db. The efficiency was 87% 
and there was no sign of distortion at 
30 watts, which was as much as he had 
available. All this too, was without 
feedback, mind you. 


It sounded as though it were better 
than the transformer I had bought. 
The curve on that was supposed to be 
1 db from 20 cycles to 20 ke but it 
conked out at 12 ke on the top. 


I got a new job around then in a 
laboratory and was put to running 
bench tests on a whole series of stand- 
ard transformers. I found an amazing 
thing: None of the “high-fidelity” 
transformers tested would meet their 
published curves. In fact, most of them 
didn’t come near them. There were only 
two brands among all those I tested 
whose transformers all came up to their 
own specifications. Since our work in- 
volved Sonar listening gear we had to 
have the highest possible fidelity in 
transformers for faithful transmission 
of submarine sounds. We soon found we 
could not get enough really good trans- 
formers from the busy companies and 
so we had to wind a lot of our own. 


The winding was done much as I had 
done it. I managed to get those photo- 
graphs from the U. S. Navy. They show 
the work done in that laboratory in 
making up a transformer—and we 
made a great many of them. 


I have since wound up more output 
transformers for my own outfit and for 
those of some friends. I use essentially 
the same technique as with that first 
hoary old model. I try to find a big old 
power transformer that someone has 


burned out and rip the old windings off 
it. I anneal the laminations and then 
design a new winding. This is really 
very simple and takes just a little figur- 
ing. You have to remember these 
things: 

1. Fill up the window with copper. 
Fill it as full as you can. This governs 
the efficiency. 

2. As a rule of thumb, allot half your 
space to the primary and half to the 
secondary. It works fine. 

8. Have plenty of turns for the pri- 
mary to get good low-frequency re- 
sponse. I never use wire larger than 
No. 30 any more. Even with 6L6’s the 
transformer still runs plenty cool. For 
2A3’s you can use even smaller wire if 
you wish. Lots of turns. 

4. Have several secondaries in par- 
allel for your coupling. At least three. 
Five is even better. Put them here and 
there and all over and then just tie 
them together—but watch your polar- 
ity. 

5. If it’s to be for a push-pull am- 
plifier, wind both your primaries at the 
same time from two spools of wire. 
That way you can get a good balance 
and keep down the intermodulation dis- 
tortion. Make them in two sections or 
three, interleaved with the secondaries; 
but if you wind both primaries together, 
you'll have a good balance. 


6. Lay the turns in closely and don’t 
let any over laps stay in. Go back and 
remove them. 

7. Don’t use transparent sticky tape 
if you live near water. Get thin cam- 
bric tape and regular thin paper insula- 
tion from your supply house. 


As to what kind of power transform- 
er is best—that’s up to you. The bigger 
it is, the easier it is to get enough pri- 
mary turns for good bass response. 
Just get yourself a wire table and study 
the turns-per-inch of the different sizes. 
Don’t squeeze it. A thousandth of an 
inch too little means a slight loss in 
your efficiency, but a thousandth too 
much means you can’t get the lamina- 
tions back together and you'll have your 
work for nothing. Measure your insula- 
tion thickness and plan the whole thing 
carefully. 

You might be arguing to yourself 
now, “Well, if it’s so easy, why don’t 
the companies make transformers that 
are as good?” I’ll tell you why. The 
economics are agin it. You’re worrying 
about ore transformer — your own. 
They have to think in terms of a thou- 
sand or more. Extra wire, extra insula- 
tion, and larger cores run up the cost 
considerably and then they couldn't 
compete with the others’ prices. 

You can have any coil-winding firm 
make you up a special transformer to 
your own specifications, and it will cost 
you plenty. Or, if you’re a working stiff 
without much lettuce, you can_ look 
around for an old, burned-out 300 ma 
power transformer and, with a little 


work, make yourself a really fine out- — 


put transformer. 
It’s really easy and, what’s more, % 
lot of fun. Try it. 
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Columbus Set For Video 


One city’s servicemen 
prepare to meet the 
problems of television 


By DAVID GNESSIN 


OLUMBUS, OHIO, does not yet 

have its own television station. 

It is a healthy 100 miles to the 

nearest TV transmitter at Cin- 
cinnati. Yet the numerous TV dipoles 
and reflectors on Columbus rooftops 
amply testify that Columbusites—their 
appetites whetted by the occasional 
fringe reception of television signals 
from other cities—are anxiously await- 
ing 1949 when the first of three TV 
transmitters opens regular schedules in 
this capital city. 

The radio servicemen and dealers in 
this town, long banded together for mu- 
tual gain and public service through the 
Associated Radio Service Dealers of Co- 
lumbus (ARSD), realizing the im- 
minence of television, took matters into 
their own hands by organizing study 
chapters on this subject as a regular 
feature of their monthly meetings. Fred 
Colton, the red-haired sparkplug of that 
organization, spearheaded the effort as 
chairman of the Education Committee. 
Using the regular Television Course 
now available in the Sams Photofact 
Series as text, the group started by 
reading the lessons at home, then bring- 
ing up their questions at the meeting. 

The system worked so well they in- 
vited guest speakers to handle the ad- 
vanced questions, which were rapidly 
reaching the stage where the cooperat- 
ing member dealers found difficulty in 
finding satisfactory solutions. Here they 
were, out of the regular service area 
of scheduled TV stations, yet besieged 
by eager buyers thirsting for television 
and demanding they be supplied, main- 
tained, and serviced. 

The first of these really professional 
seminars in television took place Thurs- 
day, August 12, in the large basement 
of the Buckeye Radio Lab. The guest 
speakers (see photograph) included 
Paul Wendell and William Hensler, both 
of the Howard W. Sams Institute of 
Indianapolis. These engineers were hap- 
py to offer their expert opinions on 
television as seen by the serviceman. 
That information was of necessity lim- 
ited to the bare two years or less that 
television has been available in any 
measure to their own Indianapolis. 

The speakers were besieged by the 
service dealers, who were anxious for 
any practical information on the sub- 
ject. Prominent in their minds was the 
worry about the dangerous voltages 
found in TV sets. It was contended that 
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Al Ray, ARSD president, Paul Wendell and Bill Hensler, visiting engineers, and Fred Colton, 
chairman of the Columbus association's educational committee, shown in the usual order. 


since C-R tubes require high voltages, 
these should be recognized as dangerous 
and care should be taken to insure 
safety in servicing. 

The Columbus servicemen brought up 
the question of servicing sets with many 
different stages, any of which might be 
inoperative and affect the general opera- 
tion. The speakers made the reassuring 
reply: “Under most general conditions, 
the television receiver, by its own C-R 
pattern, provides its own test instru- 
ment, showing the trained serviceman 
the errant stage, immediately localizing 
the trouble—making the servicing job 
considerably simpler than the tiny a.c.- 
d.c. job with the elusive intermittent 
which takes hours to locate.” This the- 
ory is strongly supported by John R. 
Meagher, of RCA Television Service, 
who states in the current RCA Service 
News, (see reprint in November issue). 
“If we learn to recognize these visible 
symptoms, we can quickly localize the 
trouble to a particular portion of the 
set. In no other type of electronic equip- 
ment are the troubles and symptoms so 
clearly displayed before our eyes!” 

The attending dealers were further 
cheered to find that their worries about 
stocking a large pile of expensive C-R 
tubes for servicing all the different 
types of TV receivers was groundless. 
In the first place, the high mortality of 
C-R tubes in the laboratory assures ex- 
tremely low loss of picture tubes in the 
field. Secondly, the visiting engineers 


could name only four different types of 
C-R tubes in general use in commercial 
TV receivers, indicating an extremely 
high degree of standardization on this 
relatively high-priced item. Finally, the 
other tubes in the TV receiver are 
practically duplicates of the FM num- 
bers already stocked by service shops in 
general practice. 

The engineers made it a point to 
mention that even at that meeting, as 
the servicemen were making notes of 
the replies of the speakers, the guests 
were making notes of the questions for 
use in future Photofact service notes, as 
practical aides in the servicing field. In 
that regard both the publishers and 
servicemen pledged each other continued 
support for their mutual betterment. 

The practical demonstration of align- 
ment at the seminar brought out a 
unique point possibly overlooked in 
routine servicing. In TV service, mere- 
ly moving the wiring aside to get at 
the solder terminals varied the constants 
enough to affect circuit alignment. So 
remember, replacing that open con- 
denser isn’t quite enough from now on 
—replace those leads exactly as you 
found them. The radio manufacturers 
have taken to separating the different 
circuits to avoid confusion. While sim- 
plifying assembly (the prime reason for 
this separation) the new technique ex- 
poses wiring terminals for ready serv- 
icing. It took television to do it—but it 
was worth it! 
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Coin Radios—A Good Business 


How one serviceman became his own boss 


By JAMES Mc DANIEL 


ANY radiomen have a great 
desire to go into business for 
themselves instead of work- 
ing for someone else. Having 

the same urge about a year ago, I de- 
cided to investigate coin-operated radios. 

I began by visiting several banks, 
with the idea of getting a loan to finance 
the business. None of the banks had 
ever heard of coin-operated receivers, 
but the bankers were enthusiastic and 
advised me to go ahead immediately. 

The next step was a trip to the com- 
pany making the radios. Here I was 
shown through the plant and given 
demonstrations. 

The next day I visited several hotels 
and signed eontracts for installing the 
sets in guest rooms. 


The receivers 


Because I am a radio technician, 
keeping the sets in good condition has 
been no problem. The sets are standard 
a.c.-d.c. jobs with slug tuning. They are 
very selective and have plenty of volume. 

There is a master volume control 
locked inside the case so that only the 
serviceman can get at it. This is set so 
that no matter how high the customer 
turns his volume control, the people in 
the next room won’t be annoyed. 

The timing box, the mechanism which 
determines how long the radio will play, 
occupies a separate compartment, which 
is locked. The owner can set the gear 
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Burglar alarm guards any number of receivers. 














ratios so that the customer will get 
either one or two hours’ playing time 
for 25c. 

I chose the one-hour timing, not being 
quite sure just what the customers 
would consider fair. If they seemed to 
think one hour was not enough, I could 
increase the time to two hours and 
everyone would be happy. But if I 
started with two hours and then cut 
down to one, the users would feel they 
had lost something and would complain. 
So far, one hour has worked out nicely. 

As much as $3 in quarters can be put 
into the coin box at one time so that the 
customer can listen uninterruptedly for 


more than the basic one- or two-hour 
period. 

The timing mechanism sometimes 
jammed when the starting plunger was 
pushed down too soon after the coin was 
deposited. The result was that the radio 
would not operate, even though the coin 
was accepted. The hotel manager made 
refunds in these cases and I reimbursed 
him. The problem was much less im- 
portant after the public became used to 
operating the sets. 

The coin box will hold about $40 
worth of quarters, so that collections do 
not have to be made too often. The coin 
mechanism can be disconnected in case 
the owner wants the set to play like any 
home receiver. 





Luncheonette set gives 15 minutes for a dime. 


Other installations 


Although I have installed receivers so 
far only in hotels, several] other types 
of sets are made—for beauty parlors, 
hospitals, luncheonettes, motels, tourist 
camps, and so on. 

Those for beauty parlors have an ear- 
phone attachment so that customers can 
listen even when they are under hair 
driers or while they are being worked 
on. The new “stethoscope” phones are 
used. They fit under the chin instead of 
over the head so there is no interference 
with the beautician’s work. 

The special model made for hospitals 
has a white-painted cabinet and pro- 
vision for attaching a pillow speaker to 
avoid bothering other patients. The 
maker probably kept in mind the fact 
that hospital patients generally have 
plenty of bills to pay, because the tim- 
ing mechanism in the radio is geared to 
play three hours for 25c. In a hospital 
where these receivers are used, inter- 
ference from X-ray machines, fluores- 
cent lights, and other medical equipment 
has been very small, in spite of the fact 
that the radios have no external an- 


tennas. The models made for luncheon- 
ettes and other eating places give 15 
minutes of listening for a dime. 





The white hospital model has pillow speaker. 


Business problems 


One of the prime necessities is to pro- 
tect the radio and the coin box from a 
few misguided hotel customers. The 
familiar towel-and-soap stealers need 
very little encouragement to become 
radio-and-coin thieves. The sets could be 
screwed to walls, but most hotel mana- 
gers don’t like this; so I furnish small 
tables, to which the sets are fastened 
and which are bolted to the floor. 

I have found the burglar alarm shown 
in the diagram very useful. A normally 
open microswitch is installed in each 
receiver in such a way that the back of 
the case presses the contact lever, mak- 
ing it close. Leads from each switch are 
brought down to the hotel manager’s 
office, where current from the trans- 
former secondary flows through all 
switches in series with the normally 
closed relay. This keeps the relay con- 
tacts open. 

If a guest tampers with a set, in re- 
moving the back he will make the micro- 
switch open. If, for instance, his set is 
the one in which §S1 is installed, S1 will 
open. The 1.5-volt pilot lamp PL1 is 
then placed in series with the relay coil 
and it lights. The added series resist- 
ance reduces relay coil current so the 
contacts close, making the bell ring. The 
manager, summoned by the bell, sees 
that PL1 is lit and knows just which 
guest is tampering with his radio. 

This is admittedly a big installation 
job if there are many sets in the hotel. 
However, the mischief done by guests 
can be so costly that it is well worth 
while. 

The arrangements made with the 
owner of the hotel or other place where 
the radios are installed will, of course, 
vary. The average income from each of 
my sets is about $3 per day. Of that 
25% goes to the hotel owner. However, 
after the purchase price of each receiver 
has been paid out of the profits, the 
hotel owner’s portion can be increased. 
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RE you charging $3 an hour 
for your servicing time? May- 
be you should—or maybe you 
shouldn’t. 

On vacation in a strange town, 
needed a set of tubes tested, so I went 
to a newly opened service shop. I stated 
my errand and asked to borrow an ohm- 
meter. The man behind the counter told 
me, with a laugh at my ignorance, that 
all I needed was a continuity tester. 


Borrowing the shop copy of the RCA 
Tube Manual, I was unable to find my 
tubes listed; the manual was an old edi- 
tion. Taking pity again on my ignor- 
ance, the serviceman made the con- 
tinuity test and found that the filament 
of the 35W4 was open. Then we started 
to talk. 

“I noticed your ad,” I said. “You 
didn’t state your experience.” 

“When I opened up,” he told me, 
“There was quite a piece about me in 
the local paper. As a matter of fact, I 
have a master’s degree in electrical en- 
gineering, but I don’t believe in brag- 
ging about it.” 

“Well,” I replied, “I still don’t see 
how the average person—especially a 
stranger in town like me—can tell 
whether he ought to bring work to you. 
As a matter of fact, I understand most 
of the local people take their sets to a 
nearby town where there’s a ham with 
a good reputation.” 

Said he: “After people learn that I 
do good work, they’ll bring their sets 
here.” 

The conversation was friendly 
enough, but even in resort towns peo- 
ple aren’t in business for their health. 
“How about a new 35W4?2” he said with 
a mental glance at the cash register. 
My own mental picture revealed shelves 
of assorted tubes in my own workshop, 
so I declined. He relaxed again and put 
his elbows on the counter. 

“Do you do much service work?” he 
asked me. 

“No, just occasionally. I’m sort of a 
radio tinkerer,” I told him, “and once 
in a while I write an article for a radio 
magazine.” 

A smile passed across his face and he 
stabbed a hole in the air with his fore- 
finger. “You know,” he said, “we have 
one of those tinkerers here in town— 
hit-or-miss boys, I call them. Now, 
when I was working as a production en- 
gineer, I had to inspect and pass on 
350 to 450 sets before I could say I’d 
done a day’s work. After you’ve tested 
‘em day in and day out you get so you 
can tell what the trouble is by the 
sound. For instance,” and he poked the 
air again, “you hear a hum. How do 
you know what’s causing it?” 

“Well,” I answered, “first you sus- 
pect the power-supply filter, then a 
leaky tube, usually the output tube. You 
substitute condensers in the filter and 
put the tube on a leakage test.” 

“Heck, no,” he laughed, “you don’t 
have to go through all that—all you 
have to do is listen!” He became seri- 
ous. “Too many radio men are charging 
the customers for their own lack of 


DECEMBER, 


— 


1948 





NOAH 


knowledge. A radio set has one of two 
troubles, either an open or a short. All 
you have to do is find out which it is 
and fix it. Oh, I know,” and he brushed 
aside my unspoken objection, “it might 
be an intermittent. But any good man 
ought to be able to find that in an hour 
at the most.” 

He turned to the workbench and I 
took a look around the shop. I noticed 
a volt-ohmmeter, apparently one of the 
vest-pocket models with a maximum 
range of 1 megohm. There were some 
resistors and condensers, too, and a col- 
lection of tools. 

As I stood there, he aligned a five- 
tube “ack-dack,” as he called it, by ear. 
As he jarred the chassis after putting 
in a new tube, I heard a scratchy on- 
and-off effect from the speaker. 

“In my ignorance,” I volunteered, 
“that sounds like trouble in the new 
tube.” 

He admitted my ignorance. “How 
could that complete on-off effect come 
from a tube that draws such a small 
current? It must be in the i.f. trans- 
former.” He hit transformer, tube, and 
chassis, all with equal effect on the 
noise. (He hadn’t found the answer by 
the time I left.) 

As he worked, he started talking 
about servicing fees. “The real radio- 
men in this locality got together,” he 
told me, “and agreed to charge $3 an 
hour for service, with a flat charge of 
$1.50 for going to a customer’s home.” 

I posed a question. “What do you do 
about the fellow with the old set worth 
$15 that you work on for three hours, 
digging out old bypasses and replacing 
them?” 

“Oh, I charge list prices for the 
parts and the hourly rate for the time. 
But it would never take that long to do 
the job.” 

“My system is different,” I told him. 
“If I have to work for four or five 
hours on some old relic, I don’t charge 
what my time is worth; I base the 
charge on what the set is worth. Then 
if someone comes in with a set that 
takes me only a minute to fix, I make 
up the previous loss with my charge for 
the short job.” 

“Ah!” he said, turning around so I 
could see the triumphant look on his 
face. “That’s why those surveys found 
so much to complain about. You’re 
gypping the customer with the smal] 
job.” 


MN 


By H.A. NICKERSON 


“Well,” I argued, “someone has to 
pay for bookkeeping, answering the 
phones, and sweeping up the floor—to 
say nothing of the rent.” 

Now he was indignant. “You just 
can’t charge that to the small job,” he 
laid down. “It’s people like you,” and 
he shook his finger in my face, “who 
give the radio serviceman a bad name. 
You should charge for your time, and 
you should charge everyone the same 
rate. On those long jobs you’re just 
charging the customer for your inex- 
perience anyway.” 

I had an answer for that. “If I 
charged for my time on some jobs, the 
customer would hate me forever. You 
take your car to some garage, and 
someone fools around with it for a long 
time and you have to pay for that time. 
But next time you’ll take it to a better 
mechanic. I don’t expect to get paid for 
being slow. I should get paid for being 
fast; if I can locate trouble in a hurry, 
I’m a specialist and I can charge more 
for my time. I’ve known plenty of good 
radiomen who spent hours on a set and 
then found some soldering flux in a 
pilot-light socket. According to you, 
they should have found it right away, 
by just listening to the set.” 

“If they took three or four hours to 
find a little thing like that,” he said, 
adamantly, “they were just tinkerers.” 

Before I left the shop I looked around 
again, this time more critically. I 
couldn’t find any Rider Manuals or 
Photofact books or anything similar. 
There was no signal generator. All I 
saw was the collection of resistors and 
condensers, the tools, and the pocket- 
size volt-ohmmeter. I wish I had had 
the time to stay longer and see how 
quickly he could check an elaborate 
band-switching system or find a shorted 
turn in an if. transformer with only 
the volt-ohmmeter. But I had to go, and 
so I said good-bye. “I hope I’ve con- 
vinced you not to overcharge for small 
jobs,” was his parting comment. 

As I walked slowly down the street, 
I didn’t notice the bright sunshine or 
the pleasant shade trees that lined the 
sidewalks on either side. I was puzzled! 

Had I just spent a half hour with the 
biggest faker in redio? Or was he a 
brilliant and highly skilled practical 
technician? Should time charges be in- 
flexible? Or was my system the better 
one? 

What do you think? 
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Taxi driver in a now familiar pose. 
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AXICABS now have more two-way 

radio installations than all the 

other mobile radio services com- 

bined. The Federal Communications 
Commission estimates that there are 
now about 2,000 taxicab radio systems. 
A rough estimate based on a number of 
systems picked at random indicates that 
there is an average of 21 taxicabs per 
system. This means that about half of 
America’s 80,000 taxicabs are equipped 
or licensed for two-way radio. About 
150 new systems per month are being 
licensed. 

Equipment for taxis is now available 
from Bendix, Comco, Doolittle, Federal, 
General Electric, Harvey, Kaar, Link, 
Mobile Communications, Motorola, Phil- 
co, Raytheon, RCA, Temco, Western 
Electric, Wilcox Electric, and others. 
The entire field has developed since the 
war when the FCC in May, 1945, made 


available two frequencies in the 152- 
162-mce band. 

Except for a few modified surplus 
military sets, all taxicab equipment is 
FM. The operating frequency in the 
152-162 megacycle band is reached with 
several frequency-multiplication stages 
stepping up the quartz crystal funda- 
mental frequency from 32 to 96 times. 
Because taxicabs are primarily inter- 
ested in coverage of their own city or 
community (usually less than 5 miles 
maximum distance in any single di- 
rection), most sets are of low or medi- 
um power. This has permitted the 
development of compact equipment in 
which the transmitter and receiver are 
in the same cabinet. Some manufac- 
turers have designed equipment pow- 
ered by a vibrator instead of having a 
separate dynamotor high-voltage supply 
for the transmitter. 


Motorola Dispatcher. Ingenious and sturdy construction fits parts in small space. 





By SAMUEL FREEDMAN 


The equipment is of three types: 

1. Single unit with all the transmit- 
ting and receiving components mounted 
on a single chassis. The Bendix 214-watt 
and Motorola 5-watt Dispatcher units 
are typical. 

2. Single housing with two decks, one 
for the transmitter and the other for 
the receiver. The Federal 25-watt equip- 
ment is a typical example. 

3. Dual unit with separate cabinets 
for the transmitter and the receiver. 
This requires two mounting plates and 
additional space. It is common with 
higher-powered equipment. The highest 
power used in the mobile units for the 
152-162me band is currently about 30 
watts. 

In the typical taxicab installation, 
the following will normally be found: 

In the rear trunk: The transmitter 
and receiver as one or two units. Cables 
here run to the rooftop antenna, to the 
control unit in the driver’s compart- 
ment, and to the storage battery, where- 
ever it may be located (usually under 
the hood). 

In the driver’s compartment: The 
control unit, microphone, and loudspeak- 
er. A control cable will run back to the 
transmitter-receiver in the rear trunk. 

Under the hood: A two-wire power 
cable will run to the _ transmitter- 
receiver in the rear trunk. In some in- 
stallations only one wire is used and 
the ground return circuit is through the 
ear body. 

On the roof: An antenna, either flex- 
ible, or rigid with a spring base, capa- 
ble of withstanding collision with tree 
branches. For the taxicab frequencies 
this antenna is approximately 17% 
inches long and is always vertical. It 
connects to the transmitter-receiver via 
a solid-dielectric flexible co-axial cable. 


Installation pointers 


Aside from the conditions specific to 
a particular piece of equipment, the 
following is considered good practice 
in installing equipment in taxicabs or 
similar vehicles. 

1. The transmitter and _ receiver 
should be made inaccessible to unau- 
thorized persons. This is done best by 
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locating them in the locked rear trunk. 

2. The control unit and microphone 
should be easy to reach and use by the 
driver of the taxicab. They are usually 
located at about the center of the in- 
strument panel. 

3. The equipment (transmitter, re- 
ceiver, and power supply) should be 
easy to install, service, and remove 
without sacrificing too much space in 
the rear trunk. 

4, The equipment in the rear trunk 
should be protected against any rain 
which might work inside along the seam 
between the rear trunk door and the 
car body. It should also be protected 
against loose tools, tire chains, luggage, 
or anything else bumping against it. 

5. The equipment cabinet or cabinets 
should be electrically grounded to the 
car body. If the cabinet is screwed or 
bolted into the metal deck, this require- 
ment is automatically taken care of. 
Otherwise a metal braid strap should 
be connected between the equipment 
cabinet and some metal part of the car 
body. 

6. The equipment layout and holes 
should be planned and spotted carefully 
before they are made. 

7. If there is any excess cable length, 
remember that the equipment may be 
used in new cars when the old ones are 
traded in, and the length requirement 
may be different. A cable that is too 
long can be still used; one that is too 
short cannot. 

8. The spare tire must be accessible 
for removal or for checking its air 
pressure. 

9. Every hole through which cable 
must pass may chafe or’ cut into the 
cable. Prevent this by using a rubber 
grommet, protecting the cable with sev- 
eral layers of insulating tape where it 
passes through the hole, or by doing 
both. 

10. Every bolt without a lock-washer 
may be expected to work loose unless it 
corrodes badly and rusts solid. 

11. In drilling bolt holes in the rear 
trunk to support the transmitter-re- 
ceiver, make sure that the drill does not 
penetrate into the gasoline tank or 
into a heavy car frame member or some 
inaccessible point where it will not be 
possible to attach a bolt underneath for 
tightening. 

12. Drill no holes in sheet metal 
(particularly on the finer exposed fin- 
ishes of the vehicle) without first using 
a center punch. Otherwise, the electric 
drill will crawl and mar a large area. 

13. The voltage drop between the 
storage battery and the equipment in 
the rear trunk should not exceed 0.5 
volt. The battery cable should be kept 
as short as possible. It is good practice 
to cut it to the minimum possible length 
for a particular installation without re- 
gard for future installations. Usually 
the battery end of the cable will need 
replacement (because of corrosion) by 
the time the equipment is transferred 
to another vehicle. A new battery cable 
for each new installation is entirely 
reasonable. 

14. Do not permit any cable to run 
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outside the vehicle, as underneath the 
car, where it will be exposed to mud, 
dust, and jars. 

15. Mount equipment in the rear 
trunk to withstand severe shocks when 
the vehicle travels over uneven road 
surfaces at high speeds. 

16. Place the microphone where it 
will not hit the face or body of the 
driver in the event of a collision. 

17. Make the installation such that 
the value of the car will not be seriously 
lessened for trade-in because of the 
holes. The only visible hole should be 
that in the rooftop for the antenna. The 
antenna base insulator should be left 
on the car when it is traded in and a 
new one used for the next installation. 

18. Install equipment so that it can 
be removed and replaced in the event 
of faulty behavior or transfer to an- 
other vehicle. 

All items of equipment should be 
located for the shortest cable lengths 
consistent with accessibility for servic- 
ing and inspection. 


The taxicab antenna 


The single antenna must serve both 
for reception and transmission. This is 
made possible by the antenna transfer 
relay located in the transmitter. When 
the microphone push-to-talk button is 
pressed, the relay closes and connects 
the antenna to the transmitter. When 
the button is released, the relay opens 
and connects the antenna to the re- 
ceiver. 

The antennas used for the 152-162-me 
band are either flexible, or else rigid 
with a flexible spring base, as shown 
in the photograph. The base of the 
rigid radiator connects through the in- 
sulator to the co-axial transmission line 
leading to the equipment with a flexible 
braided conductor. 

Fig. 1 shows the details of a typical 
antenna installation. The procedure for 
such an installation is: 

1. Measure the length of antenna 
cable from the bottom of the antenna 
base. Determine the location of the 
cross members near the center of the 
roof of the car; and, at a spot between, 
members equidistant from each side of © 
the car, drill a %-inch hole. If a longi- 
tudinal channel is encountered and it 
cannot bé penetrated through a hole in 
the channel, drill a hole through that 
also. Usually it is not necessary to cut 
or drop the upholstery. A good location 
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for the antenna base is directly over the 
center of the back rest of the front seat 
but clear of the dome light. The hole 
should be clean, with no burrs. Be care- 
ful to prevent the drill from slipping 
through and damaging the upholstery. 

2. Feed the free end of the co-axial 
cable (without the fitting) from the an- 
tenna base through this hole. 

38. Route the cable through holes in 
cross members of the roof. These holes 
may be located by feeling through the 
upholstery on the roof of the car. The 
cable is to be brought out into the 
trunk compartment near the equipment 
cabinet. In some cases, removal of the 
rear seat is helpful in routing the cable 
and fishing it through. All slack cable 
should be pulled through into the trunk 
compartment. 

4. Loosen the bracket screw on the 
antenna base as much as is necessary 








Federal units are drawer-mounted in cabinet. 


ANT. MUST BE BOLTED SECURELY ENOUGH TO 
ENABLE THESE PRONGS TO MAKE CONTACT WITH 
AUTO ROOF 
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Fig. |—How antenna is installed in car roof. 


Raytheon transmitter-receiver (right) and control box (left) show compactness of equipment. 
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to slip the bracket through the hole in 
the roof of the car. A rubber washer 
must be under the head of the mount- 
ing screw. The pointed end of the an- 
tenna base should be toward the rear 
of the car. Tighten the mounting screw, 
making certain that the semicircular 
guide on the base fits into the hole and 
that the two metal grounding points 
project through the rubber gasket. This 
will insure proper grounding to the 
metal frame of the car when the mount- 
ing screw is securely tightened. The 





Motorola control unit mounts under dashboard. 


antenna whip is trimmed to the correct 
vertical length. For the 152-162-mc 
band, the correct lengths are: 


Frequency (mc) Length (inches) 


152-155 17% 
155-159 17% 
159-162 17% 


5. Insert the whip into the base in- 
sulator and secure with an Allen 
wrench. The lock-nut may be covered 
with Duco or Glyptal so it will not work 
loose. 

6. Cut off any excess cable, allowing 
3 feet more than necessary to reach the 
cabinet. Make a fitting to the cable for 
attachment to the equipment. Very poor 
range and signal strength can result if 
the shield of the co-axial cable floats 
at either end. The inner conductor must 
connect to the whip electrically at the 
rooftop and to the inner conductor of 
the co-axial fitting at the equipment. 
The outer conductor or sheath must be 
grounded at the rooftop and at the 
equipment cabinet. The writer has seen 
sets with a working range of less than 
5 miles with a co-axial cable floating at 
one end, compared to a range of 40 miles 
as soon as this condition was corrected, 

If the antenna is not located on the 
center of the roof, transmission will be 
directional. The best transmission and 
reception will take place in the direc- 
tion in which most of the car metal is 
between the antenna and the other sta- 
tion. In the case of an antenna mounted 
on one corner of a vehicle, the difference 
in signal strength will be approximate- 
ly 4 to 1 between the best direction and 
the worst direction for the same dis- 
tance. One of the great advantages of 
taxicab radio operating on the 152-162- 
me band is the feasibility of using the 
center of the roof, where this 4-to-1 
characteristic has disappeared. Instead, 
the maximum characteristic is approxi- 
mately present in every direction rather 
than only one as in the days of 30-40 
me when bumper antennas were em- 
ployed. 

General experience in the taxicab 
field has been that low power can be 
tolerated but a defective antenna sys- 
tem cannot. The maximum airline cov- 


erage required in a typical city for taxi- 
cab operation seldom exceeds a working 
range of 5 miles. 

To reduce interference to adjacent 
cities in urban areas, the FCC is cur- 
rently considering plans to limit the 
antenna height and transmitter power 
of the dispatching station, as most of 
them have an excess coverage. 


Some typical sets 

The Bendix MRT-3A Communication 
Unit includes a 244-watt FM transmit- 
ter, a 10-tube superheterodyne FM re- 
ceiver, and a 6-volt vibrator power sup- 
ply in one cabinet, which is mounted in 
the rear trunk. This cabinet measures 
16%x8x3% inches. The equipment 
requires a maximum of 16% amperes 
from the 6-volt car storage battery dur- 
ing transmission. The entire installa- 
tion is shown in Fig. 2. 

There are three connecting cables. 
A co-axial cable connects the transmit- 
ter-receiver to the antenna. An eight- 
wire cable goes to the control unit in 
the driver’s compartment. This unit 
contains an on-off switch and a volume 
control as well as the hand-set. A two- 
wire power cable connects to the stor- 
age battery. The live side goes through 
a protective fuse to the live lug of the 
car starter, making unnecessary a con- 
nection to the corrosive lug of the stor- 
age battery. 

The principal unit is mounted flat 
across the back of the rear seat, at- 
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Fig. 2—Installation of components and leads. 


tached to a pair of metal braces usually 
present behind the seat. If these braces 
are suitably spaced, they can be drilled 
for four 10-32 bolts on 5x 12-inch cen- 
ters to accommodate the predrilled 
mounting holes in the case. If braces 
cannot be used, a piece of plywood may 
be used to support the unit. Screws, 
nuts, and lock-washers should be used 
to prevent loosening due to vibration. 


The Motorola Dispatcher is rated at 
7 to 10 watts output. It draws a maxi- 
mum of 21 amperes at 6 volts during 
transmission. The entire transmitter, 
receiver, and dual-vibrator power sup- 
ply are mounted on a single chassis 
which mounts in the rear trunk. There 
are five different ways of mounting the 
cabinet. The control unit used in the 
driver’s compartment has a volume con- 
trol with four positions: OFF, LOW, 
MEDIUM, HIGH. It also has a variable 
squelch control to adjust sensitivity 
just above the local noise level. The 
range may be increased by adjusting 
the squelch control into the noise region, 
at a sacrifice in signal quality. A micro- 


phone clip on the control unit serves as 
receptacle for a small microphone. If a 
handset is used, an additional holder 
accessory is provided. In the Motorola 
a single cable connects to the live bat- 
ery terminal. The return battery circuit 
is through the grounded car body. 


The Raytheon installation uses a 
transmitter-receiver unit and a smaller 
power supply and control unit with con- 
necting microphone. This equipment is 
unique in that, by keeping the power 
supply in the driver’s compartment, a 
shorter power cable may be run to the 
storage battery. 


The Western Electric Type 238 is 
another common installation. The maxi- 
mum load during transmission is 57 
amperes. If considerable transmission 
must take place, it is advisable to equip 
the vehicle with an oversize generator. 
This is the same equipment as that de- 
signed for the Bell mobile radio service 
for common-carrier communication. It 
utilizes separate transmitter and re- 
ceiver units in the rear trunk. It is also 
designed to function in connection with 
a selective dialing and ringing circuit. 


The Federal 25-watt installation uses 
a single cabinet housing the transmitter 
and receiver. Either unit is removable 
merely by pressing the levers on each 
drawer handle. The unit may then be 
inspected, serviced, or exchanged. All 
connections are automatically made in 
the rear of the unit when the drawer is 
locked in position. 


Installation time 


The normal time for a complete 
taxicab installation is approximately 
half a working day for two men. Some 
economy in man-hours results when 
identical equipment is installed in many 
identical vehicles at the same time. 
Then more men may be used, with each 
specializing in certain operations. The 
vehicles should be placed alongside 
each other with one man drilling holes, 
another mounting units in the rear 
trunk while another works in the 
driver’s compartment. If more men are 
available, another may be fishing and 
securing cables. In that manner, instal- 
lation time may be reduced to about 2 
hours, depending on the type of equip- 
ment and the type of vehicle which is 
being equipped. 

Typical charge for an installation 
job is about $20 for labor. Typical 
charge for servicing is $5 per vehicle 
per month, under contract, with parts 
extra. Parts are usually charged for at 
either list or half-way between list and 
net. Prices vary greatly, depending on 
the distance the serviceman must travel, 
the number of vehicles involved, and 
to what extent his principal livelihood 
depends on this work. It also is depen- 
dent on the quality and complexity of 
the equipment and the care which the 
operating personnel give their equip- 
ment. The cost of parts varies from 
zero to several dollars in any one month, 
with the possibility of operating several 
months in a row with no expense what- 
ever. 
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HOME- BUILT 


USES TWO PICKUPS 


By HAROLD J. GOULD 


PHONOGRAPH comparable 

in results to the more expen- 

sive custom-built sets can be 

built according to the follow- 
ing specifications. The phonograph is 
equipped with two pickups, and the am- 
plifier has two input stages. A high- 
quality pickup feeds one input and is 
used with good records; the other pick- 
up is used for playing old or badly worn 
dises. The two input stages (see Fig. 1) 
are identical high-gain pentode amplifi- 
ers. The equalizer enclosed in the dashed 
box is the unit supplied with the Brush 
PL-20 pickup; the resistors and con- 
densers for this are sealed in a metal 
can and are connected to terminal 
lugs. Be sure to use the Brush 3761-B 
equalizer. It is intended for high-im- 
pedance inputs. Others are supplied for 
low-impedance use. 

The input stages are followed by a 
phase inverter using a triode-connected 
6SJ7. This stage gives very little ampli- 
fication but has low distortion and ex- 
cellent frequency fidelity. The load re- 
sistance for the phase inverter consists 
of two 47,000-ohm resistors R14 and 
R15. Splitting the load in this way and 
grounding the center point supplies the 
grids of the power tubes with voltages 
approximately the same in amplitude, 
but differing in phase by 180 degrees. 
R14 and R15 should be as nearly equal 
as possible to obtain equal push-pull 
signals, 

Used in the power amplifier stage are 
two 6B4-G tubes, biased for class-A 
operation. Other tubes, such as the 6A3 
or 2A3, could be used in this stage; they 
have similar characteristics, but differ- 
ent heater requirements and bases. 
Class-A amplification, although not as 
efficient as the other classes, has much 
to recommend its use in a high-quality 
outfit. For one thing, 6B4-G’s in class-A 
push-pull have very low distortion; and 
what distortion they do have is second 
harmonic, which cancels out in push- 
pull, Another advantage of using class- 
A triodes results from their low plate 

resistance. This plate resistance is ef- 
fectively in parallel with the speaker 
voice coil and serves to damp the speak- 
er. Without adequate damping, a sound 
impulse fed to the voice coil will not 
produce an exact replica of the original 
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PHONO 


Motorboard holds two pickups, one for good discs, 


impulse but may pass through several 
cycles before it eventually dies out. This 
is what causes the muddy effect in 
many amplifiers employing tubes whose 
plate resistance is too high, especially 
beam-power tubes. 

There is absolutely no advantage in 
having a superb pickup and amplifier 
if the output transformer is a cheap, 
skimpy affair. This component can in- 
troduce distortion that will nullify the 
results of an otherwise high-fidelity 
system. 

A cheap output transformer will 
handle its rated power all right; but 
the amount of iron in the core is usually 
too small for the flux density present, 
and third-harmonic distortion is_ in- 
troduced into the signal. Also, the 
transfer of power from the plates of 
the output tubes takes place less effi- 
ciently in a poorly designed transform- 













one for bad. 


er. The obvious solution is to use a good 
transformer, one with plenty of iron 
and copper in it. The output transform- 
er could well be nearly as large as the 
power transformer. The writer was un- 
able to obtain a high-quality transform- 
er, but with a little extra work man- 
aged to contrive an admirable substi- 
tute. 

The parts—chokes, 


—— 4 


transformers, fil- 





AD= AMPLIFIER DECK 
PSD= POWER SUPPLY DECK 
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Fig. 2—Details of speaker cabinet and stand. 
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AMPLIFIER PARTS LIST— 
FIG. | 




















R2, RB—I ,000 ohms, '/. watt 
R3, R9I—270,000 ohms, V2 watt 
R4, RIO— 100,000 ohms, '/2 watt 
RS, Ri 1—33,000 ohms, Ye watt 
R6—2.2 megohms, Yo watt 
RI2—I megohm, '/2 watt 
R13—3,900 ohms, | watt 
R14, RI5—47,000 ohms, 
R16é—22,000 ohms, | watt 

R17, RI 8—470,000 ohms, '/. watt 
R19—400 ohms, 10 watts, adjustable 
Cl, C5—25-puf, 50-volt elec. 

C2, Cé, C13—0. I-uf, 400-volt paper 
C3. C7. Cio, Ci2—i0-uf, 450-volt elec. 
C4—250-uyf midget mica 

C8, C9, Cli—.05-uf, 400-volt paper 
C14—40-uf, 50-volt elec. 
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Ci5, Clé—8-unf, 600-volt, oil-filled 
Ti—push-pull output transformer, 5,000 ohms to 
voice coil (see text) 


T2—power transformer, 600 volts c.t., 150 ma, 
volts, 3 amps., 6.3 volts c.t., 3 amps., 
6.3 volts, 2 amps. 
CHI, CH2—30 h., 150 ma 


Si—s.p.d.t. rotary switch 

$2, S3—s.p.s.t. toggle switches 

Ji, J2—single-circuit microphone connectors 
M—0-200-ma meter 
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ter condensers—that were selected for 
the power supply were on the hefty 
side, allowing a generous margin for 
safety and making for trouble-free 
operation. R19, the 6B4-G biasing re- 
sistor, should be adjusted to give a 45- 
volt drop across it. 

(The milliammeter in the power- 
stage plate circuit was apparently put 





Fig. 3—Inside of speaker cabinet is padded. 


there to indicate whether or not the 
stage was functioning. Other construc- 
tors might leave it out for economy’s 
sake.—Editor) 

The speaker chosen for the phono- 
graph was a Jensen A12-PM. Although 
there are many units on the market 
utilizing woofer-tweeter combinations, 
this was judged to be the best compro- 








mise between quality and economy. 
Heavy and solidly built, its power- 
handling ability is high enough. Any 
good speaker may, of course, be used. 

A well-designed enclosure for the 
speaker is as important as a good 
speaker. If the enclosure is flimsy or 
undersized, the sound will lack deep 
bass and the high notes will sound 
strident. Also, there will be annoying 
rattles on loud passages. 


The enclosure used satisfies all the 
requirements for high-quality, life-like 
reproduction. It consists of a ruggedly 
constructed wooden box, the dimensions 
of which are shown in Fig. 2. This size 
exceeds the requirements of a minimum 
inside volume of 15,000 cubic inches 
which is needed for a 12-inch speaker 
mounted on an infinite-type baffle. By 
the time the inside reinforcing members 
and absorbent lining are added, the 
spare space is used up. For strength 
and solidity %-inch-thick wood is 
used in the construction of the box, 
with cross-members of 2 by 2. To lessen 
the possibility of boards’ working loose 
in time, wood screws rather than nails 
are used to fasten the several sections 
together. 


A removable back for the speaker box 
is constructed of the same heavy wood 
used for the walls. The 11-inch speaker 
opening is equipped with a hinged lid 
which can be lowered to protect the 
speaker cone against accidental injury. 
To aid in moving such a large and 
heavy speaker assembly, casters are 
fitted to the bottom of the cabinet. (A 
square of heavy metal screening placed 





Fig. 5—Use of separate chassis for amplifierand power supply helps to reduce hum pickup. 


between the speaker and the hole would 
probably be a better way to protect 
the cone against injury.—Editor) 
When the box is completed and the 
speaker mounted and wired, the en- 
closure and its back are lined with ab- 
sorbent material to a thickness of ap- 
proximately 1% inches. Kimsul acousti- 
cal wadding may be used here. This ma- 
terial was unobtainable, however, and 
the writer made do with a quantity of 
cotton batts of the kind used to fill 
quilts and bedspreads. These served 
the purpose and were an inexpensive 
substitute for the regular sound-ab- 
sorbent material. A glance at the photo 
will be sufficient to show how this lin- 
ing is tacked inside the baffle. With the 
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Fig. 4—The drawing shows motorboard layout. 


lining in place, the back of the box 
should be screwed down securely using 
plenty of heavy wood screws. 

Construction of the separate phono- 
graph-amplifier assembly is shown in 
Figs. 3, 4, and 5. 

This is a phonograph that will give 
its high-priced brother, the custom- 
built model, a run for its money as far 
as performance is concerned. And as 
for appearance, there is no reason why 
it cannot compete here, too. If the 
builder has any skill at all in cabinet 
making, or wishes to have the cabinet 
made to order by a cabinet maker, he 
will have a fine piece of furniture. The 
rough appearance of the model shown 
in the photographs was due partly to 
lack of skill at carpentry and partly to 
impatience with spending any undue 
time on the “mere appearance” of the 
equipment. 

(Note: While many readers will not 
be impressed with the idea of using an 
extra pickup for the purpose of saving 
the “good” one, the two-pickup scheme 
could well be used to make the phono- 
graph play the new Microgroove rec- 
ords as well as standard discs. Simply 
substitute a Microgroove pickup for the 
inexpensive crystal the author used. 
Of course, a two-speed turntable will 
be necessary, too. Both preamplifiers 
are not necessary—one of those now 
used may be abandoned by placing Si 
ahead of the preamplifier and using it 
to switch pickups to the input of a 
single 6SJ7. If the PL-20 gives too 
much surface noise with poor records, 
build one of the simple step-type equal- 
izers shown in the PL-20 bulletin, ob- 
tainable from the manufacturer.— 
Editor) 
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; Famous Hallicrafters 7” TV Receiver 


An immensely popular TV receiver at low cost! Pro- 
vides a brilliant 23 square-inch picture. Easy to oper- 
ate; excellent sound; install it yourself. 


97-803. Hallicrafters 505 i h 
cabinet. NET, f.o.b. Cileewe.... ang oes $1 99.50 


97-800. Hallicrafters T-54, as above, but in gray furni- 
ture-steel cabinet. NET, f.o.b. Chicago........ $189.50 
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NEW! Projection Television 


by Hallicrafters—16’x12” Screen 
Amazing 192 Sq. Inch Picture! 


Develops a brilliant, steady, optically 
correct picture; glare-free for comfortable 
viewing both at close range or distance, 
day or night. Optical system stays in per- 
fect, stable adjustment. Includes follow- 
ing features: 2%” magnetic projection 
triode, sealed optical unit, 25 kv high 
voltage unit, 12 channel push-button 
selector, RF amplifier, 3 IF amplifiers, 2 
video amplifiers, special synchronizing 
circuits, AGC and black level control, 
single picture control, inter-carrier FM 
system. Complete with 20 tubes, plus pro- 
jection triode and 5 rectifiers. In hand- 
some classic Chippendale mahogany cab- 
inet. For 105-125 volts, 50-60 cycles AC. 
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- Get Your ALLIED Catalog Now 


180 Value-Packed Pages Featuring 
Everything New in Radio! 


SHIPMENT 97-805. Hallicrafters T-68 Projection TV in 
FROM console. NET, f.o.b. Chicago ........seee0s $695 
STOCK 97-801. Hallicrafters T-60 Projection TV in rack 


(less cabinet) for custom installation. NET, f.o.b. 
-+ $595 


Hallicrafters 10” Direct View! 


Here’s an unbelievably sharp picture, with 

d truly photographic 
contrast. Priced amazingly low for the 
quality. Features include: 12 channel push- 
button tuning, RF amplifier, 3 IF ampli- 
fiers, 2 video amplifiers, improved sync 
circuits, AGC, static-free FM. Complete 
with 19 tubes, plus 10” picture tube and 3 
rectifiers. In rich mahogany table cabinet. 
For 105-125 volts, 50-60 cycles AC. 


97-804. Hallicrafters T-67, 10° TV wood 


$295 


97-802. Hallicrafters T-61.Asabove,inblack 
plastic cabinet. NET, f.o.b. Chicago $279.50 





ALLIED RADIO CORP., Dept. 2-M-B 
833 W. Jackson Bivd., Chicago 7, Illinois 
0 Send FREE 180-Page ALLIED Catalog 
O Enter order for Hallicrafters Model 
Enclosed $. : O Full Payment 


© Send ALLIED Easy Payment Plan details and order blank. 
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Send for the ONE COMPLETE 
Radio Buying Guide! 


Get the Radio Buying Guide that's used by 
thousands of expert servicemen, engineers, 
amateurs, soundmen, builders and experi- 
menters. Get every buying advantage at 
ALLIED—widest selection of equipment at 
money-saving low prices—speedy, expert 
shipment— personal attention—complete sat- 
isfaction on every order. Get your ALLIED 
Catalog today! 


Short Wave 
Listeners! 


DX Fans! 
$X-62 


HALLICRAFTERS’ special SWL Receiver! 
Tuning range: 540 kc to 110 mc, continuous 
—world-wide Short Wave and special serv- 
ices; broadcast and all FM channels between 
27 mc and 110 mc. Features: professional 
slide-rule’ dial;.500 kc crystal calibrator; 
single knobeuning, 60 to 1 ratio; bands illu- 
minated separately; series type ANL; 4- 
position tone control; high-fidelity audio; 
6-step filter; dual IF channels; crystal filter; 
8 watts output, etc. In handsome steel cab- 
inet. With tubes. 

97-540. SX-62.NET, f.0.b.Chicago $269.50 
97-780. R-42 Speaker to match. NET ..$34.50 
97-568. B-42 Tilt-Base. NET 


Radio’s Leading 
Buying Guide... 
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** O Part Payment (Bal. C.O.D.) 
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Push-Button Generator 





| | | Sloping-panel 


ECEIVERS can be aligned faster 
and more accurately than usual 
with the aid of this crystal-con- 
trolled, push-button-tuned signal 

generator. Seven channels are used, but, 
by employing a switch with more but- 
tons, the constructor can increase the 


cabinet is conveniently small. 


number of available frequencies. By a 
judicious choice of crystals, harmonics 
may be used and an instrument de- 
veloped which covers an extremely wide 
range with comparatively few channels. 

The instrument also has separate 
audio output with very good wave form. 








De:pite small cabinet and chassis size, 





layout of parts is a very simple matter. 








Receivers can be aligned 
and tested more speedily 
and accurately with this 
erystal signal generator 


By ROBERT E. ALTOMARE 


The audio can also be used to modulate 
the r.f. 

A 6AU6 miniature pentode is em- 
ployed as an electron-coupled Pierce os- 
cillator. The screen grid acts as the 
oscillator anode. The Pierce circuit was 
chosen because it is simple and requires 
no adjustable tuned circuits. 

The diagram shows the circuit. The 
crystals connect directly between the 
control grid and the screen. With too 
much r.f. excitation, the crystal may 
crack. Since r.f. excitation depends on 
the d.c. anode voltage, this must be kept 
fairly low. The 56,000-ohm dropping 
resistor may have to be increased to 
keep the screen down to about 60 volts. 
The 100-ohm cathode resistor aids in 
protecting the crystal in the event of 
an accidental overload. The 100,000-ohm 
grid resistor furnishes grid-leak bias. 
The 33-uuf capacitor determines the 
amount of feedback applied to the con- 
trol grid; its value is not too critical. 


Since a Pierce oscillator requires a 
capacitive anode circuit, the anode tank 
must be tuned to a frequency below that 
of the crystal. While maximum output 
will be obtained if this tank is tuned 
just below the crystal frequency, there 
will be enough output even if the tank is 
tuned far below it, provided the L-C 
ratio is high. This is why a tuning ca- 
pacitor can often be omitted and only 
stray and coil capacitances utilized in 
its place. In this instrument the 2.5-mh 
and 1-mh chokes act as tuned anode 
circuits. The 5-45-uuf trimmer is insert- 
ed simply because various constructors 
will have their own ideas as to which 
crystal frequencies are most desirable. 
It, along with the stray and choke-coil 
capacitances, will resonate the choke 
anywhere between approximately 170 
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and 800 ke. The 1-mh choke will resonate 
somewhat below 1 me (depending on the 
coil and the stray circuit capacitances). 
Crystals inserted in positions 5, 6, and 
7 can therefore be 1 mc or higher. 
Another 6AU6 is used as an audio 
oscillator; its output can be used to 
modulate the r.f. oscillator. A phase- 
shift circuit was chosen because it gives 
very low distortion, yet is extremely 
simple and compact, no transformers or 
inductances being necessary. 


The audio gain control also deter- 
mines the percentage modulation when 
the r.f. oscillator is being modulated. 
It actually varies the feedback neces- 
sary to sustain audio oscillation. The 
82,000-ohm resistor in series with it 
provides a stopping point. Oscillations 
just begin when the potentiometer arm 
is set at the ground end. When it is at 
the plate end, sufficient audio output 
goes to the r.f. oscillator to modulate it 
approximately 100%. The suppressor of 


FREQUENCY TABLE 


Channel Xtal freq. Important harmonics 
1 200 ke 600, 1,000 and 1,400 ke 
2 455 ke none 
3 460 ke none 
4 470 ke 1,410 ke 
g Ime multiples of | me 
6 5mc multiples of 5 me 
7 10.7 me 96.3, 107 me 


the r.f. oscillator tube is modulated so 
there is little interaction with the oscil- 
lator proper. 


Crystal frequencies 


The writer chose the frequencies list- 
ed in the table because these are prob- 
ably the most useful ones for service 
work. The table shows the range possi- 
bilities with harmonics of the crystal 
frequencies chosen. (Another reason for 
using a Pierce oscillator was that its 
output is rich in harmonics.) 

Economy is an important factor, too. 
For this reason, surplus crystals were 
used. For example, the 455-, 460-, and 
470-ke crystals are purchasable on the 
surplus market at attractively low 
prices. These crystals were employed in 
FM channels and, in order to obtain cor- 
rect final frequencies after multiplica- 
tion, it was necessary to employ frac- 
tional-kilocycle crystals. Thus, the 455- 
ke crystal actually oscillates at 455.556 
ke. It might be thought that this makes 
for inaccuracy. Actually, the error is 
only 0.122%, a degree of accuracy nor- 
mally unobtainable in a tunable signal 
generator even if it is “on the button” 
because of operating errors introduced 
by parallax and the width of the point- 
er. 

This particular crystal is employed 
not only to align 455-ke i.f. amplifiers, 
but also for 456-ke i.f.’s. The error 
here is less than 0.1%. 

Some other crystals available on the 
surplus market at reasonable prices in- 
clude those with frequencies of 200, 
1,000, 2,500, 3,500, 5,000, and 10,000 kc. 

It might be a good idea to mount one 
crystal socket on the front panel so that 
unusual frequencies could be set up 
without opening the case. 
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The crystal-controlled signal genera- 
tor will be most useful in aligning 
broadcast sets, of course. Harmonics of 
the 200-ke and 470-ke oscillators, as 
well as the fundamental of the 1,000-ke 
crystal, are essential for aligning the 
r.f. sections of broadcast sets. I.f.’s are 
taken care of by the 455-, 460-, and 
470-ke crystals. And the 10.7-me chan- 
nel is suitable for FM i.f.’s. 

Servicemen are not the only ones who 
will find the unit handy. Many ama- 


ol 





teurs, for instance, have found that 
building a v.f.o. with the desired sta- 
bility is not as easy as it sounds. For 
them, the push-button crystal selection 
scheme makes a large number of crys- 
tal frequencies available, especially if a 
larger push-button assembly is used. 

The variety of harmonics available 
from the several crystals can be used to 
spot a large number of frequencies in 
the short-wave bands, useful for cali- 
brating or band-locating. 
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More crystal frequencies can be made available if a larger push-button assembly is employed. 
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All the parts can be distributed neatly under the chassis leaving plenty of space to spare. 
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Unit=—Plus 


A eapacitor test up to 
300 volts is also sup- 
plied by the instrument 














Inside and (above) front view. The resistors are mounted directly on the panel switches. 
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Fig. 1—Any resistance from | to 9,999,999 ohms is available with a minimum of switching. 


By G. N. CARTER 


EXT to the tube tester and the 

volt-ohmmeter this piece of 

equipment has been found to be 

the most useful in the shop. It 
can be employed on almost every service 
job because it deals with the two most 
frequently used components, condensers 
and resistors. 

The unit actually does four separate 
jobs. First, it provides a resistor sub- 
stitution unit giving any value between 
1 and 9,999,999 ohms. Second, it fur- 
nishes a high-voltage test for con- 
densers, with test voltages of 200, 400, 
600, and 800. Third, it contains a paper 
condenser substitution unit with values 
of .005, .01, .02, .03, .04, .05, 0.1, 0.25, and 
0.5 uf. Last, an electrolytic condenser 
substitution assembly gives values of 
4, 8, 12, 16, 20, 30, and 40 uf. 

It was built as a substitution unit for 
service bench use, but a similar instru- 
ment made with precision resistors and 
accurately calibrated capacitors could 
well be used as a semi-laboratory instru- 
ment for comparison tests or in connec- 
tion with a Wheatstone bridge. In that 
case, the electrolytic condensers would 
have to be checked regularly, as they 
cannot be depended on to maintain their 
capacitance. 

The resistor unit shown in Fig. 1 is a 
modification of a decade resistor box. 
Any resistance value between 1 and 
9,999,999 ohms may be obtained with 
the direct-reading scale. Each decade 
range is individually accessible by plug- 
ging into the correct pair of tip jacks. 
(This feature is especially valuable 
when employing values between 1 and 
9 ohms. Jacks G and H can be used, 
eliminating the possible resistance of 
the switch contacts which would be in 
the circuit if the connections were made 
to jacks A and H and all switches 
but the last turned to zero.—Editor) 
Resistors of 5% tolerance were used, 
giving sufficient accuracy for most re- 
placement work, as well as a saving in 
cost over those of better accuracy. 
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Shorting-type switches were used to 
minimize sparking and burning of the 
switch contacts when employed in cur- 
rent-carrying circuits. Note that in the 
zero position of the switches adjacent 
terminals are shorted, allowing a rapid 
selection of values without having to 
move the test leads from one jack to 
another. Say the test leads were plugged 
into jacks A and D to find some un- 
known value. If the 1-megohm resistors 
were too high in value, then the megohm 
switch would be turned to zero, effec- 
tively cutting out all those from the 
eircuit and leaving the 100,000- and the 
10,000-ohm resistors. 

The only precaution to observe is that 
when the decade is across a high-voltage 
circuit, the switches in use should not 
all be turned to zero. If they are, the 
source will be shorted. Zero was pur- 
posely omitted from the front panel 
markings to prevent persons unfamiliar 
with the circuit from using that position 
and possibly causing trouble. 

In the model, the four lowest ranges 
employed 10-watt resistors for greater 
power dissipation in case these ranges 
were to be used as bleeders or as dummy 
loads in checking audio power output 
of amplifiers. 

The capacitor-substitution sections 
are shown in Fig. 2. In the one using 
paper capacitors (at left) the foil end 
of each capacitor should be connected 
to the common bus and to the ground 
terminal. In the electrolytic section 
(at right) capacitor polarities should 
be observed as shown. Although 450-volt 
electrolytics were used in the model, 
600-volt units would be more useful 
and would be less likely to break down. 


Capacitor tester 


This portion of the instrument, dia- 
grammed in Fig. 3, has several features 
worth noting. The first position of the 
rotary switch puts a 0.1-uf condenser 
across the test terminals so that the 
operator can test the checker for cor- 
rect operation. The other four positions 
supply 200, 400, 600, and 800 volts to 
the test jacks. To reduce shock hazard 
while using the voltage test, the a.c. 
switch is spring-returned to OFF, which 
means that both hands cannot accident- 
ally be across the high voltage. This a.c. 
switch is ganged to a discharge switch 
which discharges the condenser under 
test through the 1-megohm resistor, 
producing a flash in the neon bulb. A 
pair of polarized leads with insulated tip 
plugs on one end and clips with rubber 
insulators on the other allows the test 
voltage to be applied to condensers and 
other components for test purposes. The 
spring-return switch used for charge- 
discharge and a.c. is a Centralab 457. 
(It might be more convenient to use an 
ordinary toggle for the ac. on-off 
switch, retaining the spring-return unit 
for charge-discharge only. This would 
eliminate the necessity of waiting for 
the 88 to warm up each time a test is 
made when a number of capacitors are 
to be tested in one session. The safety 
of the spring-return feature is not too 
complete, since one hand could be touch- 
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ing the plus terminal while the other 
brushed against the metal panel while 
operating the switch. So be just as care- 
ful as usual when making capacitor 
tests.—Editor) 

To test a condenser, clip the test leads 
from the test terminals across it, select 
the desired voltage with the rotary 
switch, and press the charge-discharge 
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fier, the 9 x 17%-inch front panel being 
replaced with a piece of black Masonite 
fastened to the frame with rack-panel- 
mounting screws. The surface of the 
Masonite was sanded lightly with fine 
sandpaper to remove the glaze and per- 
mit it to be easily marked with a white 
crayon pencil. If, just prior to marking, 
the surface is moistened with glass 
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Fig. 2—Two rotary switches make available all values of paper and electrolytic capacitors. 


switch to CHARGE. If the condenser has 
a value of .02 uf or greater, the neon 
lamp will flash and go out, indicating a 
nonleaking condenser at that test volt- 
age. When the switch returns to DIS- 
CHARGE, the condenser will discharge 
and flash the neon bulb again, indicat- 
ing a good condenser and making it safe 
to handle, particularly if it is of high 
capacitance and was tested on 800 volts. 
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cleaner, the pencil will write much 
more easily than if dry and the result 
will be almost the equal of a pen or a 
brush job. After the marking was com- 
pleted, the panel was sprayed lightly 
with clear lacquer to prevent the white 
lines from getting smudged. White bar 
knobs were used for the resistance 
switches and red for the three lower 
ones which are for the condenser sub- 
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Fig. 3—Voltage supply. An old receiver pack may be adapted, as voltages are not critical. 


To check the operation of the tester, 
switch to the TEST position. This will put 
the 0.1l-uf capacitor across the test 
terminals. Operation of the CHARGE-DIS- 
CHARGE switch in the usual way will 
show that the unit is working. If, some 
day, the test does not flash the lamp, 
don’t start tearing the instrument apart. 
Try a new 0.1-uf test capacitor first; 
the old one may have gone bad. 

The outer case for the instrument 
was taken from a discarded PA ampli- 


stitution units and the voltage test. 

After giving this job a fair trial, the 
technician will never go back to the 
hit-or-miss method of bridging across 
suspected unit resistors or condensers 
picked up at random. Probes with alli- 
gator clips will reach into difficult places 
and make sure connections, then several 
values may be tried almost instantane- 
ously. 

This is the workmanshiplike way to 
substitute components. 





This rear view of the equipment reveals a few more details of mounting and parts layout. 
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aK mT % N yo. 
new series of 
| subminiature 


tubes has re- 
cently been 
brought out by 
Mullard Electronics. Designed for use 
in deaf-aid appliances, these tubes are of 
three types: DF70 is a pentode ampli- 
fier, DL71 and DL72 are output pen- 
todes, intended for use with crystal 
insert and magnetic earphones respec- 
tively. The characteristic curves of 
DF70 are seen at right. An outstand- 
ing feature of these tubes is their mi- 
nute filament current, which is but 25 
milliamperes for all types. The drain 
on the A-battery of a 3-tube hearing 
aid is thus only 75 ma. The B-battery 
load is 1.76 ma with 2 DF70s and 1 
DL71, or 2.45 ma when the DL72 is 
used in the output stage. It is not so 
many years since the old Audion re- 
quired 750 ma at 4 volts, or 3 whole 
watts of A current to heat its filament 
—and now the DL70 rubs along quite 
contentedly with one tenth as much fil- 
ament current at less than one sixth the 
voltage, consuming no more than 0.0468 
watt! I needn’t say what a boon these 
low-current tubes are to users of hear- 
ing aids, particularly when their fil- 
ament current is supplied by the Vidor 
mercury cell which I described recently. 
One of these cells will supply the fil- 
aments of a 3-tube hearing aid for 30 
hours continuously without any falling 
off in performance. 


Hail Columbium! 


A remarkable new magnetic alloy, 
developed here by the Permanent Mag- 
net Association in collaboration with 
the Electrical and Allied Industries Re- 
search Association, has just been an- 
nounced. In this case the “little some- 
thing that the others haven’t got” is a 
tiny quantity of the scarce metal which 
we call Niobium and you Columbium— 
anyhow it’s Element No. 41. The make- 
up of the alloy is: 


7 
%o 


Cobalt 21 

Nickel 11 

Aluminum 8 

Copper 4 

Columbium 

Iron 56 
100 


The exact percentage of Columbium 


European Report 
By Major Ralph W. Hallows 
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has not been divulged, but it is believed 
to be very small. Queer, by the way, 
that that table should contain yet an- 
other metal for which we have a differ- 
ent name. We call it aluminium, (pro- 
nounced “al-you-minnie-um”). You will 
see that the new alloy is more of an 
iron than a steel, for it contains no 
earbon at all. Further, except for the 
columbium, it is made up of the same 
ingredients as Alnico, though they are 
not quite in the same proportions. The 
new alloy, which doesn’t yet appear to 
have been given a name, is superior to 
any other now known in its coercivity. In 
other words, it is much less easily de- 
magnetized. It is the latest addition to 
the largish family of cobalt-nickel- 
aluminum-iron alloys and the history 
of its gradual development goes back 
quite a few years. Two alloys very like 
it, but without the Columbium, were 
produced during the war for use in 
radar equipment. Then came another, 
containing vanadium, which was de- 
signed not for magnetic purposes but 
for use in jet propulsion engines. This 
proved to have unexpected magnetic 
qualities and gave birth to the idea 
that even better results might occur if 
Columbium, which is in the same group 
as vanadium in the periodic table of 
the elements, were used instead. 


Birmingham television 


There is considerable disappointment 
that the official date for the opening of 
the TV transmitter at Sutton Coldfield, 
near Birmingham, should be as far 
ahead as the fall of next year. In fact 
I wouldn’t be surprised if popular 
clamor led to a speed-up. This station 
will be a good deal more powerful than 
the one in London. The exact figures 
haven’t been announced, but I gather 
that they’re something like 50 kw for 
vision and 10-15 kw for speech. It is to 
work on 61.75 me and 58.25 me for 
vision and sound respectively. This is 
just about as far as the band of fre- 
quencies allotted to television allows it 
to be from the London transmissions. 

I don’t quite know why such a wide 
separation has been decided on—it can 
hardly be from fear of mutual inter- 
ference, since the London frequencies 
are 45 and 41.5 me. Certainly it’s caus- 
ing a bit of heart-burning amongst 
those—and there are quite a few of 
them—living outside the normal London 
service area, though well within that of 
the Birmingham station, who have al- 
ready invested in televisers. By using 
“add-on” rf amplifying stages and effici- 
ent antennas they have been able to 
bring in the London transmissions pret- 
ty well. But the snag is that their sets 
won’t tune to the frequencies of the new 
station. It’s preset tuning of course in 


televisers; but it seems to me that the 
range should be adequate in any mass- 
produced receiver to allow at least the 
whole 40-60 me band to be covered. 


A.c.-d.c. Television 

Though the manufacturers don’t call 
them a.c.-d.c. sets, the new Pye B18T 
televisers which have just appeared 
here will work quite satisfactorily 
from 200-240-volt d.c. mains. These sets 
represent a big step forward, for by 
doing away with the need for a mains 
transformer they show how to make a 
surprising reduction in price. 

This Pye set, for instance, with a 
7%x6 inch image and a 19-tube cir- 
cuit, sells at the equivalent of about 
$175 in table model form. Nor is the 
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price the only thing that has been re- 
duced: the set weighs only 30 pounds 
and its size is 17x 12%4x12% inches 
overall. The whole thing is a neat affair, 
incorporating some neat and ingenious 
ideas. The heaters of the tubes, for in- 
stance (including that of the cathode- 
ray tube) are series connected. Fo- 
cussing is done by means of a perma- 
nent magnet. Not only does it need no 
current, but as there is no temperature 
drift, the control becomes one of the 
pre-sets and doesn’t appear on the 
panel. 

V.h.t. (“very high tension,” or high 
voltage for the C-R tube) comes from 
the fly-back like this: the line-scan time 
base is a blocking oscillator feeding a 
pentode, whose output goes by way of 
a transformer to the deflector coils. The 
primary is made to form a step-up 
auto-transformer, which boosts up the 
fly-back voltage and passes it on via a 
single-diode rectifier to the v.h.t. line. 
(See “Kickback Power Supply” Rapio- 
CRAFT, January, 1948). 

There are just three visible control 
knobs on the set: on-off switch, sound 


RADIO-ELECTRONICS for 


wren 





It’s the 
designe 


and ove 
trol vol 
profess} 


it into a 
A comb 
cost you 
buy it f 
designec 


Compact 
ily gath 
nearly e 
Such hi; 
the most 
will wan 
Howard | 
recordin; 
signed to 
ter case 
Record sy 
35N1631: 
35N1631; 





Tegenerat 
coupled t 
made. Les 
No, 32N2 


8” | 
fj 





impedance 








No. 99N7 0 


No. 99N70 
—_ 


|. 


ee 
_—,, 


DECEN 



















_ . -_ _s 


3 Great 
Mail Centers 


To Speed Orders 


==e= LAFAYETTE-CO 


ELECTRO/ NEWS 











29 Years of Service—500,000 Satisfied Customers 











TV, FM, LP IN THE BAG” SAYS CLAUS! 





SOOSSS 


BARGAIN BAZAAR 


If you can use a little extra do-re-mi, check 
the prices below carefully. You can save 
more than just a few pennies, for each one 
of these items is a very special value. Quan- 
tities are limited so rush your order today. 





“COMPLETE ENTERTAINMENT CENTER 
with wire recorder & playback 
10 watt 





P.A. system 


new and exclusive 


It’s the most versatile all-around unit ever 
designed for home, professional and busi- 
ness use. It makes high-fidelity wire record- 
ings from microphone, from radio, from rec- 
layer. These compact wire spools can 
played back thousands of times, or they 


a Poe instantly “erased” to be used over 
and over again! You can “monitor” and con- 
trol volume while you re recording, like a 
professional. And presto, change-o! Mount 
the speaker into the detachable cover: you 
have a hi-fidelity speaker-baffle unit. In a 
matter of several seconds, you can convert 
it into a powerful 10 watt P.A. System. 
A combination like this would ordinarily 
cost you well over $300. But you can now 
buy it for only $159.50, because Lafayette 
designed it and built it themselves. 
DOZENS OF USES 
Compact! You can carry it to parties, fam- 
ily gatherings, meetings! So inexpensive, 
nearly every home or office can afford one! 
Such high fidelity that even 
the most critical —_ lover $ 50 
will want it. 35N22559R 
Howard FM tuner—For concert-quality FM 
recordings. 30N22492R (Mahogany). De- 
signed to fit a into a cen- 
ter case .... - $32.63 
Record spools: .35N16311R. 151 min. cap. 1.50 
35N16312R. 30 minute capacity.... 2.25 
35N16313R. 60 minute capacity. . 3.75 


NEW POCKET RADIO 
‘SPLENDID VALUE 


* Slips into coat pocket— 
just enough extends to 
tune. Built-in antenna, 
self-contained flashlight 
cells. Good vol. on local 
stations. Covers broad- 





mi 
Tegenerative-detector —_ transformer 
hae led to AF outpu' Case easily 

ie. Less tubes, beltorien, eadset. 85 
No. 32N24516R — shpg. wt. 5 bs. 95 


ee PM SPEAKER =21s2 


High quality PM speaker 
at a money Saving low 

price. Excellent replace- 
Lane unit for hi-fidelity ra- 
dios and P.A. systems. 21 
ounce magnet handles 10- 
12 watt output. Voice coil 






impedance 8 ohms. 
No. 99N7018R—Shpg. wt. 4 Ibs... . $395 


No. 99N7019R—10” PM Speaker. .$3.45 ea. 


SPECIAL PRE-AMP KIT 


Build your own 


For use i 
pre-amplifier kit 
with for use with the 
GE. new G.E. variable 
Pickup reluctance or 


Pickering Pickup 

cartridges. Fin- 
ished model is as fine a bass and treble com- 
pensated pre-amplifier as any available. 
Plate and filament*power are received from 
associated receiver or amplifier. Complete 
with chassis, resistors, condensers, 
6SC7 tube , full instructions. $395 
No. 32N24536R—Wt. 2 Ibs........ 
Now you can en- 
large your televi- 
sion picture area 
as much as 3 times 
original size! New 
strap - mounting 
plastic magnify- 
ing lens fits any 
model, requires no 
special installa- 
tion. Enlarges 7” 
screens to size 
given by 10” tube, 10” A es 
to size given by 12” tu 
No. SiN2a477R—for To tube. . 





$19 


No. 31N24478R—for 10” tube...... $13.50 


REDUCED PRICE ON THIS 


AUTOMATIC RECORD CHANGER 









Improved, 
automatic 
recordchanger. 
Jam proof and 
child proof—tone arm 
can be moved at any time without j jamming 
unit or changing adjustments. Plays rec- 

ords lly or ically. Plays ten 
12° or twelve 10” records at one onting- 
Single control for simple operation. Li 
weight crystal tone arm assures hi-fideli ity. 
Constant- -speed 110 Rea 60 C., AC motor. 
Base—11%4” x 1344”. Requires 6” $ 95 
above and 2” below panel board. 16 
No. 99N9593R—12 Ibs. Only... 


EVERYBODY WANTS IT 
ALL-STEEL MULTI DRAWER 


BUILDS INTO 
FILE 
CABINETS 











THEY HOOK 
TOGETHER ON 
ALL SIDES 





(40°) Convenient ~~ 4 
for small parts. Each 
unit constructed with tongue and slot de- 
signed to interlock with other units at top, 
bottom or side. Units may be fitted and 
securely locked around existing fixtures for 
economy of space. Each drawer has h 
pull and holder for contents card. $ 
All-steel. 2%” x 2%” x 5”. 3 
No. 18N22381R—Wt. io oz.—10 for 


New radio-electronic developments high on gift lists this 
year, W2 Xmas chief reveals, in exclusive interview. 


TV PROGRESS REPORT 


Washington: Recent FCC ruling which halts 
consideration of 302 TV applications, for 
six months at least was prompted by the 
desire to improve service of present sta- 
tions. It has been found that stations in ad- 
jacent cities operating on the same channel, 
or even on nearby channels have been inter- 
fering with each other. Wayne Coy, FCC 
chairman says that in no event will the use- 
fulness of TV sets now onthe market or in 
private ownership be impaired. The 37 
stations now on the air, and the 86 in vari- 
ous stages of construction are not affected 
by the ruling. 

TV is racing ahead and the FCC feels that 
it is better to check and make revisions 
now, in allocations, etc., than later on. The 
industry is in agreement with Chairman 
Coy when he says: “Our belief is that tele- 
vision is going to be a terrific service.” If 
you want to take a quick glance at some of 
the best values in TV, get the Lafayette 
Concord Bulletin on TV. . it’s ready now. 
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A DIFFERENT 
GIFT! 


RADIO Here’s a Christmas gift that 
shows imagination and good 
sense too! It’s a beautifully-designed Bed 
p & Radio combination. Enables her to 
read under light that’s kind to her eyes— 
while she listens to her favorite band. Su- 
perhet circuit. Built-in “air-magnet.” Com- 
lete broadcast band coverage. AC or DC. 
p has frosted lens for glareless light. 
Lamp and > separately or to- 
ether, as desi Streamlined walnut 
akelite. Brackets fit any type 
of bed. It’s a .95 value. $9195 
No. 1-533R. Shpg. wt. 9 Ibs...... 


Television sets, FM receivers and tuners 
and the new Long Playing record players 
are in for a heavy play this Christmas, ac- 
cording to advance info from the North 
country. This seems to be in line with the 
growing emphasis on practical, useful gifts 
You don’t have to be run over by Santa's 
sled to know that it’s extra smart these days 
to buy where your buck looks and acts big- 
ger. So just in case you're a skeptic, match 
Lafayetté-Concord values against others .. 
you'll see why Santa has set up shop here. 


GIVE YOURSELF 
THIS VALUABLE XMAS GIFT 


it’s FR E E! 
If you could talk to the 
hundreds of thousands 
of Lafayette - Concord 
catalog shoppers, you'd 
soon find out why this is 
the bible of the industry. 
First of all, prices on the 
average are lower. Sec- 
ondly, stocks ave com- 
plete—don’t forget L-C 
is the largest parts or- ‘ 
ganization in the world. Then there are the 
thousands of odds and ends, the parts and 
tools you need and want fast. 


SO GET YOUR COPY 
BY RUSHING THE COUPON 


Lafayette-Concord has issued millions of 
copies of catalogs during the past 29 years. 
None have been so exciting. Television, 
High Fidelity, LP, FM, Public Address, 
Ham Gear, Test Equipment ... you name 
it—and dollars to doughnuts you'll find 
more of it in this big book than anywhere 
else. All you need do is clip the coupon be- 
low and shoot it back to us on a penny 

ostal. We've a hunch you'll count this new 
Petayette-Concord catalog among your 
most worthwhile gifts this Xmas. 








U9‘ attention exporters (9° 


Orders from our many friends outside of 
the U. S. will get even faster handling if 
they are addressed to the Export Division. 











Many of our 
frie shop in 
the famous L-C 
outlets listed be- 
low. If you are 
anyw! in the 
neighborhood, 
drop around. We 
are never too 
busy to say hello. 
MAIL ORDERS 
P. Post rates are 


your order is 
sent from the 
warehouse near- 
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volume and picture brightness. And, 
once the set has been properly installed, 
and the pre-sets correctly adjusted, 
these are the only ones needed. 

This is a real pioneer amongst tele- 
vision receivers. I don’t think it will be 
long before the set advertised as an 
a.c.-d.c. model makes its appearance. 
That will be progress indeed. 


Better listening 

At the moment the radio industry is 
conducting a “better listening” prop- 
aganda campaign. The object is to con- 
vince the owner of an aged receiver 
that his set is out of date and can’t give 
him what’s going from the broadcasting 
stations. Actually, there must be at 
least four or five million receivers still 
in use here which have been working 
for ten years or even more. During the 
war almost no new sets were marketed 
and people became accustomed to mak- 
ing do with their old ones. The habit 
has stuck and there’s no denying that 
many listeners are putting up with 
shockingly bad reproduction. Service- 
men tell me that they have receivers 
in for repair in which the only parts 
not worn out are the knobs. 


One very clever advertisement is 
being run by the Ekco company in the 
trade papers. The illustration shows an 
ancient, bearded Dutchman, with eyes 
fast shut and the headphones of an 
antediluvian crystal set clamped to his 


ears. The accompanying slogan is 
“Winkling out the Rip van listener”. 
I expect the Rip van listener isn’t un- 
known in the U.S.A. either! 

One thing that is keeping back sales 
here is the purchase tax of 33 1/3% on 
radios. Salesmen have to break down 
not only sales resistance but tax re- 
sistance. I know quite a few folk who 
could well afford new equipment, but 
just won’t buy it on account of that tax. 
Come to that, I hope no reader will 
ask the age of the broadcast receiver 
in my own home! 


Star radio 


The story of the tracking down of 
the sources of certain once mysterious 
radio noises (described in the March, 
1948, issue of this magazine) is a fine 
example of the international coopera- 
tion of science. It began in 1933, when 
K. J. Jansky of the Bell Laboratories 
determined the source of the noise as 
the Milky Way. But the Milky Way 
covers a pretty big amount of space 
and more exact location was wanted. 
In 1946 J. S. Hey, working near London, 
found that radiation came from an 
active area not more than two degrees 
in diameter in the constellation Cygnus. 

In July of this year J. G. Bolton of 
the Australian Council for Scientific 
Research narrowed down the Cygnus 
area to 8 seconds of arc; and now 
M. Ryle and F. G. Smith of the Caven- 


dish Laboratory at Cambridge, working 
on 80 me and observing the interference 
between signals from two directional 
antennas 500 meters apart, have meas- 
ured the size of the source with still 
greater accuracy. 


They find that the radiation comes 
in “bursts” of 20 seconds duration. This 
means that the source has a probable 
diameter no greater than the distance 
which radio waves can travel in 20 
seconds: 186,000 x 20 = 3,720,000, or say 
3% million miles. The diameter of the 
sun is 800,000 miles. There must be in 
the constellation of Cygnus some great 
body, of more than four times the sun’s 
diameter, which is continually sending 
out these pulses of radiation. 


Lately, at least six other sources of 
u.h.f. radio noise have been pinpoint- 
ed. The work is going forward in many 
parts of the world and it may well lead 
to fundamental discoveries about the 
nature of radiation from our own sun 
and from other suns far out in space. 
It’s an extraordinary thought that we 
don’t know and never can know what’s 
going on in any star now. So far away 
are those in the Milky Way that some 
of the “plocks” in the telephone re- 
ceivers or the “blips” on C. R. T. traces 
that we hear or see are due to upheavals 
that actually occurred long before the 
earliest of our ancestors ceased gibber- 
ing in the tree-tops and decided to walk 
the earth on their two hind legs! 


New Telephone Recorder 


A ROBOT telephone secretary which 
can be adapted to any business or 
home, made its debut in Switzerland 
this summer before going into mass 
production in the United States and 
Great Britain. 

This robot, a combination telephone 
and phonograph for taking messages in 
the subscriber’s absence, is the creation 
of Willi Mueller, whose earlier inven- 
tion of the Ipsophon had already com- 
manded recognition. 

That pioneer apparatus is now suc- 
ceeded by a far more compact and less 
expensive instrument, the Notaphon. It 
uses an entirely new recording system 
which eliminates the use of magnetized 
wire and the attendant drawback of 
rewinding for the playback. Recording 
on the Notaphon is effected by means 


of a dise similar to a phonograph rec- 
ord; but, unlike the latter, it is not cut 
but merely magnetized when a record- 
ing is made. 

The Notaphon may be connected to 
any standard telephone instrument 
without altering or interfering with the 
latter’s mechanism. 

When a call comes through and the 
telephone receiver is not removed after 
three rings—perhaps either because the 
subscriber is absent or because he 
wishes to remain undisturbed—the Not- 
aphon automatically goes into action. 

It first announces the subscriber’s 
name and address, and then requests 
the caller to speak. If he does not do so 
within eight seconds, the request is re- 
peated, if he still does not speak, he 
hears “Notaphon ringing off.” 





u 


As soon as the caller utters a sound, 
the recording mechanism starts to func- 
tion. A silence of eight seconds auto- 
matically cuts it out. The whole ar- 
rangement is simple and foolproof. 

One of several novel features of the 
Notaphon is a vocal secret code, preset 
by the subscriber, which enables him 
alone to play back the messages record- 
ed on the disc. By dialing his own num- 
ber from any telephone, waiting for 
the Notaphon’s request to speak, and 
then pronouncing the vowel sounds 
forming his secret code, he sets the re- 
production mechanism into motion. Five 
thousand possible code variations insure 
complete secrecy. 

When the subscriber, who is perhaps 
spending the night out of town, has 
dialed his number, given the code cor- 
rectly, and been told by the Notaphon 
that he is now connected, the playback 
of the day’s “bag” starts at once. 

On completing the playback, the ro- 
bot requests its master to erase the re- 
cording. This is done by pronouncing 
another predetermined vowel sound. 
Deletion is verbally confirmed by the 
Notaphon, which now regains its full 
half-hour capacity. If deletion is not 
desired, the recording of later calls on 
the disc starts where previous recording 
stopped. When the instrument’s capac- 
ity is exhausted, the robot voice informs 
subsequent callers of the fact. 
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& a part of its 1948 program, Sylvania his windows, doors and trucks — it is your 

Electric will supply each of its authorized —_ assurance that this distributor will supply you 
distributors with this new decal, printed in with genuine Sylvania radio tubes and top- 
red, yellow, black and three shades of green. quality test equipment —and that you can 
It’s worth your while to look for this sign on — count on prompt, courteous service as well! 


Sylvania Electric Products Inc., Radio Tube Division, Emporium, Pa. 
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MAKERS OF RADIO TUBES: CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES: ELECTRIC LIGHT BULBS 
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A side-on view of the BC-455-B, which is one of the well-known command group of receivers. 


More Selectivity 
For the BC-455-B 


MONG the slickest radio re- 
ceivers on the surplus market 
are those from the command 


set, the BC-453, 454, and 455. 
When converted to available current 
sources, they leave little to be desired. 

However, the 455-B, covering the 
6-9-me range, differs from the other 
receivers in that it employs no i.f. 
transformers, as such. Instead, each i.f. 
can contains a single plate tank, con- 
denser-coupled to the following stage, 
while the coil which would serve as 
secondary in a conventional i.f. stage is 
untuned. This second coil merely acts 
as an r.f. choke in the following grid 
circuit. 

For this reason, and because the i.f. 
is 2830 ke, the 455-B, while sensitive, 
tunes too broadly for crowded bands. 
The inherent selectivity of the set is 
only 9.8 ke two times down or 24.2 ke 
ten times down. 

Fortunately, this lack of sharpness 
is easily remedied. The lower the inter- 
mediate frequency, the greater the 
selectivity and gain, up to the point 
where the image ratio becomes trouble- 
some. All that is necessary to make the 
455-B razor-sharp is to substitute con- 
ventional 456-ke. intermediate-fre- 
quency transformers. 


The change-over is simplified by the 
construction of the i.f. stages already 
in the set. Each i.f. can contains four 
metal pillars, one at each corner, at- 
tached to the plug-in base. These pillars 
support a mica plate on which the vari- 
able condenser is mounted. The “works” 
of a standard 456-ke i.f. transformer 
(in this case a Meissner 16-6658) fit 
snugly inside these supporting pillars, 
and can be suspended from a plastic or 
metal plate attached to the top of the 
pillars with the original screws. Here 
are the steps: 

Each of the three plug-in i.f. coils 
is secured to the chassis by two screws. 
Remove these screws and lift out the 
cans. Remove the four small screws 
holding the shield can to the plug-in 
base, and pull off the can. Remove the 
four screws holding the mica plate to 
the supporting pillars. Remove the 
screw in the center of the plug-in base 
which holds the coil form to the base. 
Cut the wires soldered to the plug-in 
socket terminals. The coil form, mica 
plate, and condensers may now be lifted 
out, and the unit is ready for instal- 
lation of the 456-ke coils. 

Remove the coil and condenser as- 
sembly from a 456-ke i.f. transformer. 
Drill and tap holes for 6-32 screws, 


By E. W. WILLIAMSON. 


through the two bosses of the plastic 
plate supporting the trimmer condens- 
ers, and attach the entire unit to the 
new top plate. Then screw the plate to 
the four supporting pillars of the plug- 
in unit and solder the four leads to the 
proper socket terminals, as shown in 
the drawing. 

Drill two %-inch holes in the top of 
the shield can to permit tuning the new 
transformers. 

The next step is to line up the new 
i.f.’s with a signal generator. Clip the 
generator’s output lead to the top grid 
connection of the 12K8 and adjust the 
trimmers for peak output. Because the 
shield cans in the set are somewhat 
larger than those from which the 456-ke 
coils were removed, the effective induc- 
tance of the coils is altered slightly and 
it may not be possible to set the coils 
at 456 ke. The writer found that 498 kc 
fell in about the middle of the trimmer’s 
range. 

The oscillator coil is originally set to 
track with the antenna coil with a 240- 
uuf fixed padder shunted across a 40-uuf 
variable condenser. Changing the i-f. 
naturally calls for new tracking ar- 
rangements. This is not difficult because 
the antenna and r.f. coils already are 
tracked to the dial, and it is necessary 
only to make the oscillator coil track 
with these circuits. 

The plug-in oscillator coil, as supplied 
with the set, contains 17 turns of wire 
in % inch of space on a form 11/16 
inch in diameter. It is tuned by a pow- 
dered-iron core, which is preset and 
anchored in position. Remove the coil 
from its shield by unscrewing the four 
small screws which fasten the plug-in 
unit to the shield can. The coil then 
drops out, attached to its plug-in base. 

Break the seal on the powdered-iron 
core, and screw the core down as far as 
it will go. Then either add four turns 
of wire to the coil, bringing the total 
to 21 turns, or remove the entire wind- 
ing and rewind the coil to have a total 
of 21 turns. The winding is easy, since 


the coil form is threaded. No. 24 
enameled wire makes a nice fit in the 
B+(RED) PLATE ABLUE? 
GND (BLACK) 
NO CONN GRID (GREEN) 


IF UNIT (VIEWED FROM BOTTOM) 
Bottom of the i.f. unit showing color codes. 


threads. Unscrew the core 10% turns, 
and replace the coil in its shield. 

Now solder a 500-uuf silvered-mica 
condenser in shunt with the button- 
shaped 240-uuf padder next to the 40- 
puf variable padder on the frame of the 
main gang condenser. To do this, it is 
necessary to remove the aluminum 
shield enclosing the main condenser. 
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Fit the 500-uuf condenser snugly in the 
space below the reduction-gear mech- 
anism, as shown in the photograph, 
so that it wil! not be in the way when 
the shield is replaced. 

Feed a 6100-ke modulated signal into 
the antenna terminal of the set. Set the 
dial to 6100 ke and adjust the variable 
padder until the signal is loudest. While 
doing this, rock the dial a little to find 
the point of peak response. Since the 
antenna and r.f. circuits already are 
tuned to a gnat’s eyelash, only a very 
slight rocking should be necessary. 

If it is impossible, by varying the 
padder condenser, to bring the signal in 
at exactly 6100 ke on the dial, adjust 
the iron core in the oscillator coil half 
a turn at a time until the signal can 
be brought in precisely. 

Now set the dial at 8900 ke and feed 
an 8900-ke modulated signal into the 
set. Adjust the oscillator trimmer con- 
denser for peak response. Go back to the 
low end and readjust the padder, re- 
peating both operations until good 
tracking is obtained from one end of 
the dial to the other. 

If you find that the trimmer adjust- 
ment makes it impossible for the pad- 
der to correct the low end or that ad- 
justment of the padder throws the high 
end beyond the range of the trimmer, 
you can get the inductance approxi- 
mately correct by the following method: 

Set the dial to 7500 ke and feed a 
signal of that frequency into the set. 
Set the padder condenser at about half 
capacitance, and adjust the oscillator 
inductance with the iron core until the 
signal comes in. Next turn to the high 
end and trim, and then to the low end 
and pad. 

It is best to complete the preliminary 
tracking before replacing the aluminum 
shield on the gang condenser because 
the oscillator section of the gang con- 
denser has two trimmers, only one of 
which, C-4E, can be adjusted with the 
shield in place. The other, C-4G, which 
is near the front of the set and nor- 
mally is hidden by the shield, is set at 
maximum capacitance at the factory. 
It may be necessary to adjust this 
trimmer, as well as C-4E, to bring the 
oscillator into line at the high end. 

It is convenient, while tracking the 
receiver, to remove all the coil shield 
cans from the metal plate to which they 
are riveted by drilling out the rivets. 
A %-inch hole then may be bored in the 
center of the oscillator coil shield can, 
so that a small screw driver or tuning 
tool can be used to adjust the iron core. 
Later the cans may be re-attached to 
their supporting plate with 2-52 screws 
in the corners. 

To complete the conversion, change 
the frequency of the b.f.o. from 2830 ke 
to the new i.f. This may be done by add- 
ing either inductance or capacitance to 
the b.f.o. unit until the required fre- 
quency is obtained. Or buy a 456-kc 
beat-frequency oscillator unit and sub- 
stitute its coils for those in the set. 

When the tuning is complete, a 
Strong signal 10 kc away from the dial 
setting will be inaudible. 
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Phase - Modulated Exciter 





Front view of the 
frequency crystal 


MATEUR NBFM rigs gen- 
erally sound good only so 
long as the carrier is not 


swung too much by the varia- 
tions in voice intensity. This is espe- 
cially true when the receiver is a con- 
ventional AM _ superheterodyne. Some 
fellows get so enthusiastic describing 
their new NBFM transmitters that they 
unintentionally shout into the micro- 
phone and knock the carrier all over 
the place. We decided, therefore, to in- 
clude some sort of automatic level con- 
trol in the audio channel of our NBFM 
exciter. Speech clipping won out over 
automatic modulation control because 
the clipper’s action is instantaneous; 
a.m.c. takes a short, time to catch up 
with unwanted voice peaks and does not 
“let go” immediately. 


For a satisfactory design, we bor- 
rowed the basic essentials of the phase 
modulation exciter described some time 
ago by Sterman’ and the speech clipper 
used in the Collins 30K transmitter’. 
Modifications were made in a few por- 
tions of each circuit, either to permit 
use of easily obtained components or to 
adapt the exciter more efficiently to 75- 


Narrow-Band Phase Modulation Exciter,”’ by 
Sol Sterman; Radio News, May, 1947. 

*“Let’s Not Overmodulate ... ,” by Smith & 

Hale; QST, Nov., 1946. 


481.625-487.125KC 481.625-487.125KC 963.25-974.25KC 


phase-modulated exciter. The signal of a low- 
is multiplied eight times to hit 80 meters. 


meter operation from a low-frequency 
crystal. 

The block diagram in Fig. 1 shows 
the basic arrangement of the radio and 
audio channels of the exciter. The 
amount of equivalent frequency modu- 
lation obtained by phase modulating a 
crystal oscillator amounts to only a few 
hundred cycles. The desired narrow- 
band swing of 2 or 3 ke must be ob- 
tained by frequency multiplication. 

A frequency-multiplication factor of 
8 usually is satisfactory. To use this 
factor, it is necessary to operate the 
crystal oscillator between 481.25 and 
487.5 ke in order to obtain output in 
the 3850-3900-ke NBFM section of the 


_75-meter phone band. However, it is 


desirable to keep the carrier at least 3 
ke inside of each edge of the NBFM 
section to prevent out-of-band opera- 
tion during frequency modulation. This 
means that the center frequency must 
be kept within the limits of 3847 and 
3897 ke. The crystal frequency, accord- 
ingly, must be between 481.625 and 
487.125 ke. (See the oscillator block in 
Fig. 1.) 

The oscillator-modulator is followed 
by a doubler and a quadrupler, which 
provide the necessary frequency multi- 
plication. The 75-meter output of the 
exciter may be link-coupled to a high- 


3853-3897KC 
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Fig. 1—Block diagram of the exciter. A reactance tube shifts the phase of the oscillator. 
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gain buffer in any conventional 80- 
meter c.w. transmitter having a plate 
power input up to 1 kilowatt. In many 
transmitters, the FM exciter output 
may be fed directly into the grid circuit 
of the existing crystal oscillator (with- 
out its crystal) either with or without 
a link-coupled grid tank at the trans- 
mitter end. 

The audio channel of the exciter in- 
cludes a standard speech clipper which 
effectively knocks the peaks off all audio 
signals which rise above a level deter- 
mined by the setting of the clipper con- 
trol and, keeps the carrier swing within 
controlled limits. 

The unit is operated on voltages 
taken from a small power supply in the 
main transmitter. However, an indi- 
vidual builder, if he desires, may in- 
clude the power supply on the exciter 
chassis: for completely packaged con- 
struction. 

When the exciter was first laid out, 
we were worried by the possibility of 
beat-note interference with nearby 
broadeast reception, since the crystal 
oscillator is operated on the nearest 
subharmonics of the broadcast band and 
the doubler is operated right inside the 
broadcast band. But tests have shown 
that no interference is caused in a 
broadcast receiver in the same house, 
provided the tank circuits are complete- 
ly shielded (as shown in the photo- 
graph), the power-supply cable and r.f. 
output cable are shielded and grounded 
at each end, and the exciter chassis is 
grounded solidly to earth. 

The low-frequency crystal required 
in this exciter may arouse some curi- 
osity. We took a few “wipes” off a reg- 
ular 456-ke receiver i.f. crystal to bring 
it up to 485 ke (exciter output 3880 kc). 
But crystal grinding is unnecessary, 
since government surplus crystals for 
frequencies between 400 and 500 ke may 
be bought, mounted in standard holders, 
for about a half dollar each. 


The complete circuit 

Fig. 2 is a complete schematic dia- 
gram of the exciter. 

One triode of the 6SL7-GT acts as a 
low-frequency Pierce oscillator, while 
the second triode section is the phase 
modulator. The tank cireuit L1-C5 in 
the plate circuit of the phase modula- 
tor is tuned to the crystal frequency. 

The phase modulator is capacitance- 
coupled to the 6V6-GT/G frequency 
doubler. The doubler, in turn, is capac- 
itance-coupled to the quadrupler. The 
quadrupler output tank is link-coupled 
to the co-axial output jack J1. 

The three tank circuits L1-C5, L2- 
C10, and L3-C15 are shunt-fed. The .01- 
uf isolating capacitors C6, C11, and 
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C16 remove all d.c. from the tuning 
capacitor rotors, permitting these ca- 
pacitors to be fastened directly to the 
shield cans without insulating washers. 
Once set for any crystal within the 
range, the tank circuits do not require 
retuning when crystals are changed. 

A 0-1 d.c. milliammeter M is em- 
ployed for tuning. The two-pole, four- 
position rotary selector switch SW con- 
nects this meter, with the proper 
polarity, across shunt resistors R8, R10, 
R12, and R14. In position 1, doubler 
grid current is read (this reading is a 
sensitive tuning indicator for the pre- 
ceding tank circuit L1-C5). In position 
2, the meter indicates doubler plate cur- 
rent. In position 3, quadrupler grid 
current is read. And in position 4, the 
meter shows quadrupler plate current. 

With the shunts given, the meter has 
approximately the following current 
ranges: (1) 0-11 ma, (2) 0-50 ma, (3) 
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0-11 ma, (4) 0-50 ma. Note that R10 
is so connected that the milliammeter 
reads only plate current—not the total 
of plate and screen currents. This may 
well be done with R14. 

The audio channel is a conventional 
high-gain amplifier with the addition of 
a speech clipper. The low-pass clipper 
filter is CH and C22, C23, and C24. 
R18 sets the clipping level, while R27 
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Fig. 2—Diagram of the 80-meter exciter. A low-pass filter follows the speech clipper. 


C8, Ci2, C13—100 puf mica 

Cli7—25-uf, 25-volt electrolytic 

Ci8—0.!-uf, 400-volt paper 

C20—8-uf, 450-volt electrolytic 

C22—180-uuf mica 

C23, C24—200-upf mica 

C25—20-uf, 25-volt electrolytic 

228—10-1f, 25-volt electrolytic 

(SCH—3.5-h, 50-ma choke 

Ji—female chassis-mounting co-axial receptacle 

J2—closed-circuit phone jack 

LI—2.5-mh, pie-wound r.f. choke 

L2—0.5- mh: lattice-wound r.f. choke 
L3—36 turns No. 28 enameled wire, 
wound on |-inch-diameter polystyrene form 

L4—3 turns No. 24 d.c.c. wire, close-wound on 
same form as L3 and separated '/, inch from 
B-plus end of L3 

M—0-I-ma ad a internal resistance of 
approx. 100 oh 

swodouble-pole, Secsiiien, nonshorting ro- 
tary sw’ 


close- 
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Fig. 3-c—The exciter works into a buffer. 


is the gain control. Audio output volt- 
age from the 6SF5 is delivered to the 
phase-modulator section of the 6SL7- 
GT through coupling capacitor C27. 

Power-supply requirements are 300 
volts d.c. at 150 ma, well filtered, and 
6.3 volts a.c. at 3 amperes. The B-plus 
line must be bypassed to chassis with 
a .005-uf mica capacitor inside the 
power-supply unit, and both sides of 
the incoming 115-volt power line must 
be bypassed to the power supply chassis 
with 0.1-uf capacitors. The power-sup- 
ply chassis must be grounded solidly to 
earth. 


Construction 


The photograph shows how the 7 x 15 
x 3-inch chassis is laid out. Shielding 
may be completed by slipping an am- 
plifier foundation metal cover over the 
top of the chassis. 

The tank-circuit aluminum = shield 
cans were originally in an old-time 
broadcast receiver. A hole for the 
threaded bushing of the tuning capaci- 
tor is drilled through the top of each 
can. This grounds the rotors. The coils 
are held to the capacitors with stiff bus 
wire. L1 may be mounted by its own 
pigtails. The isolating capacitors C6, 
C11, and C16 are placed inside the 
shield cans. Leads from the completely 
wired tank circuits pass (i.f. transform- 
er fashion) through a grommet-lined 
chassis hole under the center of each 
shield can. 

R27 is mounted through the top of 
the chassis; and its sawed-off shaft is 
slotted for screwdriver adjustment, 
since it ordinarily will not have to be 
touched after it has been set. 

The power-supply cable must be 
shielded and the shield braid connected 
to chassis at both ends. The r.f. output 
cable from J1 likewise must be shielded 
and must be connected to chassis at 
both exciter and transmitter ends. 

All wiring must be short, direct, and 
as free as possible from movement. 
Liberal use of insulated terminal strips 
as circuit tie points is recommended. 

If the power supply is built on the 
exciter chassis, the clipper choke CH 
must be located and oriented with re- 
spect to the power transformer and 
power-supply filter so that it will not 
pick up hum. 


Adjustment 


After the wiring has been inspected 
and found correct, the exciter is ready 
for adjustment. Here are the necessary 
steps: 
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(1) Connect the power supply to the 
exciter, switch on the heater voltage 
and allow a few minutes for the tubes 
to reach operating temperature. 

(2) Connect two or three feet of 
insulated wire to J1 to act as a simple 
antenna. 

(3) Set SW to position 1, switch on 
the d.c. voltage, and tune C5 for maxi- 
mum meter reading. 

(4) Set SW to position 2 and tune 
C10 for minimum meter reading. 

(5) Turn the meter switch to posi- 
tion 3 and readjust C10 for maximum 
meter swing. 

(6) Turn to position 4 and adjust 
C15 for meter minimum. 

(7) Check the exciter’s output fre- 
quency with a heterodyne frequency 
meter or other suitable device to make 
sure the quadrupler output is at 75 
meters. 

(8) Switch on a nearby receiver or 
FM monitor and tune to the exciter’s 
output frequency. 

(9) Plug a crystal or dynamic micro- 
phone into J2. 

(10) Advance the clipper control 
R18 approximately half way and, while 
whistling into the microphone, adjust 
R27 until the desired frequency swing 
is obtained, as observed with the re- 
ceiver or monitor. Speak into the micro- 
phone and note the voice quality. Re- 
duce the setting of R27, if necessary, 
to improve quality. R27 ordinarily will 
not need any further adjustment after 
this setting has been made. Later it 
will be necessary to adjust only clipper 
control R18 to fix deviation. 


(11) Couple the exciter to the trans- 
mitter and readjust C15 with the meter 
switch set to position 4 (see step 6). 


Fig. 3 shows several circuits for 
coupling the exciter to a transmitter. 
Fig. 3-c is the best arrangement. Fig. 
3-a’s arrangement will be satisfactory 
only if the original oscillator tube is a 
well screened tetrode or pentode and if 
the tuned circuit (L-C1) is enclosed in 
a metal can, otherwise t.p.t.g. oscilla- 
tions will be set up between the input 
tuned circuit and the oscillator plate 
tank. C2 is a 50-uuf mica capacitor. 
Circuit 3-b is simple and convenient, 
but will be entirely satisfactory only 
when the oscillator tube in the trans- 
mitter provides considerable gain. C is 
a 50- to 100-uuf mica capacitor. In ex- 
treme cases, it may be necessary to 
operate the second 6V6-GT/G tube in 
the exciter as a doubler. The oscillator 
in the transmitter then will operate also 
as a doubler. 


It is best to do a little experimenting 
to determine which coupling arrange- 
ment will supply normal excitation to 
your own transmitter. 

If you modify the unit for mounting 
in a cabinet or rack, the crystal socket 
may be placed on the front panel in- 
stead of on the chassis. If you like to 
QSY rapidly, purchase several crystals 
between 481.625 ke and 487.125 kc. 
Wire them so any one can be selected 
at will with a rotary switch on the 
panel. Connect the switch between Cl 
and the top plate of the crystal holders. 
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MIDWEST RADIOS 


14." PANASONIC 
2 SPEAKER 
S = 


SERIES 16 


SUPER DE LUXE 


AM-FM 
CHASSIS 


Here is the last word in radio 

engineering . . . a powerful, world- 

ranging, magnificently-toned radio that 

is unsurpassed for performance, selectivity, 

sensitivity, and advanced engineering features. Uses 

these latest-type tubes, rectifier and tuning indicator: 

three 7A7, three 7A4, two 7C5, one 7A6, one 7Q7, one 6BA6, 

one 6BE6, one 6C4, one 6AL5, one 5U4, one 6U5. Comes com- 

plete with satin stripe copper finish front panel attached, Magna- 

Tenna Loop Aerial and giant 14%” Electro-Dynamic Panasonic Speaker. 

Requires only a few minutes to install, plug in and play. LOW FACTORY 
PRICES ... EASY TERMS... 30 DAYS TRIAL. Send TODAY for FREE 1949 
Midwest Radio Catalog of separate Chassis and beautiful Console and Table models. 


A Complete Line of FINE RADIOS und RADIO- 
PHONOGRAPHS ... Available in SEPARATE Including the 


CHASSIS Like the POWERFUL SERIES 16 AM-FM ee 
Model above or in COMPLETE CONSOLES like this... 3 Volume and Bond indication 


° TELEVISION 
SYMPHONY GRAND [iteeterous 
, FIDEL-A-STAT 
AM-FM Radio-Phonograph with Color-Ray Tone Selection 
TELEVISION Audio Switch-Over TRI-MAGNADYNE 
and NEW Intermix AUTOMATIC Coil System 


RECORD CHANGER ...Plus NO-DRIFT FM 


A Magnificent musical instrument and and 
a masterpiece of cabinet design—the many other features 


finest Midwest Radio in 29 years of 
manufacture. Offers world-ranging ra- 


dio reception and newest automatic 
Intermix Record Changing Phonograph. Kush / 
Uses Series 16 Super DeLuxe AM-FM 4 VE€ , 
Chassis. Giant 1414” Panasonic Speak- 

er; Tri-Magnadyne Coil System; Built- FILL IN COUPON AND MAIL TODAY OR JUST 


In Loop Antenna. Other luxurious con- SEND NAME AND ADDRESS ON kc POSTCARD 
sole and table model cabinets available 
with Series 16, 12, and 8 chassis—on MIDWEST RADIO & TELEVISION CORP. 

Dept. 384 909 Broadway, Cincinnati 2, Ohio 


Easy Terms and 30 Days Free Trial. : 
BUY DIRECT FROM FACTORY and SAVE!H Please send me your new FREE 1949 Catalog., 
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& NAME 


MIDWEST RADIO & TELEVISION CORP. Sam 


Dept. 384 909 Broadway, CINCINNATI 2, OHIO}s city uu HOME STATE 


DECEMBER, 1948 
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Regulated variable supply, top front view. 


NE handy helper in the build- 

er’s and experimenter’s shop 

is a variable-voltage regulated 

power supply, which will pro- 
vide a well-filtered d.c. output at any 
voltage within its range and will main- 
tain that voltage, regardless of varia- 
tions in line voltage or load current. A 
typical commercial model may supply 
several hundred milliamperes of out- 
put current at voltages up to 400 or so, 
but for use in the home workshop a 
small and inexpensive unit is more ap- 
propriate. 

The little supply shown in the photo- 
graphs provides a variable output volt- 
age from 30 to 250, regulated to with- 
in approximately 1% for variations in 
output current between 0 and 50 ma 
and for variations in line voltage be- 
tween 105 and 125. Voltages below 30 
and above 250 are also available, but at 
some sacrifice of regulation. Several 
amperes of 6.3-volt heater current are 
also provided in the output. The unit 
may be built on a small chassis or 
breadboard. Construction and wiring 
are not at all critical. 

The circuit employs a 6X5-GT as full- 
wave rectifier and a 6V6-GT as the 
main control tube. One half of a 
6SL7-GT serves as regulator amplifier, 
while the other half of the same tube 


T 6X5-GT 
(©6.3V/A.6A 


6V6-GT 












SW 


H7VAC g 









































—— 
6.3V/2.9A 
—— 
& ; 
6.3V FILS RI 
> 

GND 
oO 
B+ ¢25 NI N2 
ll 





RI—33,000 ohms, '/2 watt 

R2—470,000 ohms, |/2 watt 

R3—150,000 ohms, '/2 watt 

R4—82,000 ohms, '/2 watt 

R5—500,000-ohm potentiometer 

Ci, C2, C3—20-uf, 450-volt electrolytic 

C4—.0!-uf 400-volt paper 

Ni, N2—type NE-2 neon lamps 

T—power transformer, 650 volts, c.t., 50 ma, 
tap at 225 volts; 6.3 volts, 600 ma; 6.3 
volts, 2.9 amps. (Raytheon U-10544) 

SW—s.p.s.t. toggle switch 


Regulated Power Pack 
Has Variable Voltage 


By W. D. HAYES 


is used as a simple diode rectifier for 
the negative reference voltage. Two 
type NE12 neon lamps serve as the 
voltage standard, and one of these also 
acts as a pilot light, visible at the front 
of the chassis. 

The 6SL7-GT amplifier amplifies dif- 


to maintain an essentially constant out- 
put voltage. 

The output voltage is varied by ad- 
justing the amount of voltage applied 
to the grid of the 6SL7-GT amplifier 
with R65. 

Adequate filtering (Cl and C2), 











Under-chassis view. N2 was added just inside chassis from NI, after the photo was taken. 


ferences between the output and the 
negative reference voltage. Its plate is 
connected to the grid of the 6V6-GT. The 
supply’s output current flows through 
the 6V6-GT, and variations in its grid 
potential change its internal impedance 
and, consequently the voltage drop 
across it. Effectively the 6V6-GT is a 
variable resistor. Its resistance is con- 
trolled by the 6SL7-GT amplifier so as 


combined with the regulating action 
itself, assures pure d.c. at whatever 
voltage you select—and the low internal 
resistance of the supply means that 
your decoupling problems will be min- 
imized. Next time you have a job of 
construction or testing or debugging a 
small receiver or audio amplifier, put 
this little power supply to work and 
see how much easier your job becomes. 


TELEVISION OSCILLATOR 


Since all television picture tubes us- 
ing electrostatic deflection require push- 
pull signals, several tubes are usually 
used. The circuit shown uses only one— 
a combination blocking oscillator and 
phase inverter using one half of a 
6SN7. The circuit gives about 25 volts 
output and makes a fine horizontal os- 
cillator for a homemade TV receiver. 

The transformer can be any horizon- 
tal blocking oscillator unit, or it may 
be wound at home on a large powdered- 
iron slug. The grid winding should be 
about 1,000 turns of No. 36 enameled 
wire, and the plate coil about 2,000 
turns of the same. 


The resistor across the grid winding 
should be varied until a wave with good 
saw-tooth form is obtained. 


ROBERT A. CUNNINGHAM, 
Newport, Ky. 
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MONEY BACK GUARANTEE — We betieve units offered for sale by mail order should be sold 
only on a “Money-Back-If-Not-Satisfied” basis. We carefully check the design, calibration and value 
of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or 
refund. You, the customer, are the sole judge as to value of the item or items you have purchased. 
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BUILD YOUR OWN SIGNAL TRACER and SAVE! 


The Only Signal Tracer in the Low Price Range 
Including BOTH METER AND SPEAKER!! 





strument. 





THE MODEL CA-12 KIT COMES 
COMPLETELY ASSEMBLED 
Can be wired in 30 minutes. Components 
and circuit guaranteed to meet the follow- 


ing: completed instrument 


We are pleased to announce we have obtained an exclusive franchise to distribute the 
well known Model CA-12 Signal Tracer in kit form. The Model CA-12 sells regularly 
for $29.95, here is your opportunity to save $8.00 with the added advantage of com- 
plete familiarity of design and operation made possible when you build your own in- 


FEATURES: »% Comparative intensity of the signal is read directly on the meter—-quality of 
the signal is heard in the speaker. % Simple to operate—only one connecting cable 
controls. % Highly sensitive—uses an improved vacuum-tube voltmeter circuit. % Tube and re- 
sistor capacity network are built into the detector probe. * “weighs @ 
high gain amplifier—Alnico V speaker. *% Completely portable weighs @ 
8 pounds—measures 544” x 644” x 9”. 


MODEL CA-12 Kit includes ALL PARTS assembled and ready 


for wiring, circuit diagram and detailed petsaionee data for the 


no tuning 


(= 


$21.95 


MODEL CA-12 COMPLETELY WIRED READY To OPERATE $29.95 





THE NEW MODEL 670 


SUPER METER 


=k METER. A Combination 
VOLT - OHM - MILLIAMMETER 
plus CAPACITY REACTANCE, 
INDUCTANCE and DECIBEL 
MEASUREMENTS. 
ps. VOLTS: 0 to 15/15 (18/t8e/t0/ 
1500/7500. A.C. VOLTS: 15/30 
alte. 1500/3000 Volts. ° 
VOLTS: 0 to 15/30/150/300/1: 500/3000. 
D.C. CURRENT: 0 to 1.5/15/150 ma. 
0 to 1.5 Amps. RESISTANCE: 0 to 500/ 
100,000 ohms, 0 to 10 Megohms. CA- 
PACITY: .001 to .2 Mfd., .1 to 4 Mfd. 
(Quality test for electrolytics.) REACT- 
: 700 to 27,000 Ohms; 13,000 Ohms 

= "S Megohms. 

INDUCTANCE: 1.75 to 70 Henries; 35 
to 8,000 Henries. 

OSSISELS: .— to +18, +10 to +38, 
+30 to +5 

The model a comes housed in a rugged, 
crackle-finished steel cab- 


inet complete with test 
leads and operating in- $ 40 
structions. Size 5/2” x nar 


742" x 3” 








The Model S-35 — a POWERFUL 


REFLEX PROJECTOR 


COMPLETE WITH WESTERN ELECTRIC 
BUILT-IN DRIVER UNIT 


emme ed RATED AT 35 WATTS—WILL EASILY 
HANDLE UP TO 55 WATTS WITHOUT BLASTING 

Heavy gauge aluminum in the main trumpet section completely eliminates blast- 
ing and blaring. New plastic diaphragm overcomes the resonant peaks of the 
old type; also it is absolutely impervious to atmospheric changes whereas the 
old type was subject to atmospheric cor- 
rosion. Complete unit unconditionally 
guaranteed for one year. 


Specifications 
POWER (CONSERVATIVE) — 35 
WATTS: AIR COLUMN—3'2 FT.; 
DISPERSION—80°; POWER (PEAK) 
—55 WATTS; BELL DIAMETER— 
—i5”; IMPEDANCE—8 ohms; FRE- 
QUENCY RANGE—i30 to 5000 
C.P.S. PROJECTION — ‘2 mile; 
ay — _——— 
The Medel $-35 Comes $9850 
Complete with Built-in 

ONLY NET 


Driver Unit, 








The New Model 770 — An Accurate Pocket-Size 


VOLT-OHM MILLIAMMETER 


(Sensitivity: 1000 ohms per volt) 
Features : 
Compact-measures 31%” x 5%” x 2%”. 
Uses latest design 2% accurate 1 Mil. 
D’Arsonval type meter. Same zero ad- 
justment holds for both resistance ranges. 
It is not necessary to readjust when 
switching from one resistance range to 
another. This is an important time-sav- 
ing feature never before included in a 
V.O.M. in this price range. Housed in 
round-cornered, molded case. Beautiful 
black etched panel. Depressed letters 
filled with permanent white, insures long- 
life even with constant use, 
Specific:tions: 6 .C. VOLTAGE RANGES: 
0-15/30/150/300/1500/3000 volts. 

0.C. alae ty RANGES: 


6 
150/750/1500 
Cc 


URRENT RANGES: 0-1%/15/150 
2 RESISTANCE RANGES: 0-500 ohms. 1 


Me cm 
13% 
NET 
The Model 8 — A COMBINATION 


SIGNAL GENERATOR 
SIGNAL TRACER 


test leads and all operating 
instructions. 

Signal Generator Specifications: 

*Frequency Range: 150 Kilo- 
cycles to 50 Megacycles. *The 
R.F. Signal Frequency is kept 
completely constant at all out- 
put levels. *Modulation is ac- 
complished by Grid-blocking ac- 
tion which is equally effective 
for alignment of amplitude and 
frequency modulation as well as 
for television receivers. *R.F. ob- 
f tainable separately or modu- 
lated by the Audio Frequency. 


0-7%/15/75 








Signal Tracer Specifications: 
| “Uses the new Sylvania 1N34 Ger 
Bi manium crystal Diode which com 
bined with a resistance-capacity net 
= -—— s on 

ency rang 


qpeles to 50 Ronen S 
7 Model 88 comes complete with all test leads and operating 
instructions. ONLY ss 






20% DEPOSIT REQUIRED ON ALL C.0.D. ORDERS 








DEPT. RE-12 98 PARK PLACE 


GENERAL ELECTRONIC DISTRIBUTING CO. hewror ny. 








DECEMBER, 
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n\\ the “Know How” of 


AUTO RADIO REPAIR 


in one handy training book .. for ony 57.59 


MAKES THE WORK TWICE AS EASY 


Covers all auto radio types from mid-1930’s 
to the present, including mobile FM receivers 






Here—written by a practical auto radio expert of 20 years’ standing—is just 
the data you need to repair car radios faster, easier, and a lot more profitably! A. 
L. Hurlbut’s SERVICING THE MODE RN CAR — is the only book de- 
voted solely to this fast-growir e field. Explains every detail of the work 
oz clearly—and tops this cff with trations and over 500 circuit diagrams cov- 
z% ering specific service details y type of automotive radio in use! 
$8 COMPLETE THEORY—TEST—INSTALLATION— 
* ANTENNA—AND SERVICE DATA 
az a ne - . ies 
” nly single book that includes tenna mounting; contains pertinent in 
“vy oa yh = an a gool home- formatior on FM receivers; tells how to 
*v radio serviceman into a car-radio ex- get business, how to deal with auto 
pert. Describes circuits. Explains auto- radio service customers, and how to set 
motive electrical units, their function and up your shop, test bench, etc., for max- 
effect on radio performance. Tells how imum “ed in this specialized, fast- 
ERVICI NG to install car radios properly and why growing field. In_ short, SERVICING 
they should be installed that way. Pro- THE MODERN CAR RADIO provides 
vides circuit diagrams on hundreds of at your fingertips a complete, easily un- 
popular models and contains ample data derstood encyclopedia of facts, methods 
to help you do a good job on sets for =“ oe bed operating a complete auto 
which diagrams are not readily avail- vice station. Use FREB 


CAR RADIO able. Gives full details on proper an- EXAMINATION coupon today! 
OPPORTUNITY OF A LIFETIME , 
yvting : } Ad my — for alert servicemen, says A. A. Ghirardi 




















q Take this advice from A. A. Ghirardi, author of 
Manager and Design hundreds of well-known service books and articles! 
Consultant “IT have read Hurlbut’s SERVICING THE MOD- 


~ iti ERN CAR RADIO from cover to cover. I sincerely 
Second Edition, * believe it represents an opportunity no wide awake 
pages, 8 “2 x ll, 222 il- serviceman can afford to miss. For nowhere in radio 
lustrations, over 500 dia- today is there a better chance to build busi- 
grams, $7.50. ness, increase profits, step ahead of compe- 
tition! 
Practical, easily un- — OVER 9,000,000 CAR RADIOS! 
: “Just think of it! Approximately 16 out 
Entering the Car Radio of every 100 sets in use in the U.S. are car 
Field radios—and this percentage is inereasing 
Principal Differences be- every day. Good automotive radio servicemen 
tween Mobile and Home are scarce—and Mr. Hurlbut gives a gold 
A... & Antennas mine of information you need to cash in on 
Antenna ent Circuits this profitable business! 


The Power Supply 
10 DAYS’ 






Typical Circuit Features 
The Automotive Electrical 
System 


FREE EXAMINATION 


Setting Up the Car Radio |! Murray Hill Books, Inc. (Division of Rinehart & Co.) t 
; Service Station . : Dept. RE-128, 232 Madison Ave., New York 16, N. Y. : 
nstalling e Car Set 
Installing the Antenna § Send me the new Second Edition of Hurlbut’s Servicing the Modern Car Radio 8 
Loudspeaker Installation & for 10 days’ examination on approval. In 10 days I will send $7.50, plus few § 
Interfere § cents postage, or return book postpaid. Postage paid on cash orders; same re- g 
ererence g turn priviiege. (Books sent on approval in U. 3. only. Price outside U.S., £ 
Servicing Procedure g 8-00, postpaid.) 4 
Vibrator Maintenance 
Servicing the Loud speaker # 
Car Radio Alignment ‘ Mate. ccctetaad Meseeessesees e6seeeese 06000600 000dsbebdseesbebeneeetieeeens ' 
Push-button Tuning : ; 
g Address ........+.-. eorcscccces ercccccccccccccs eccccccccccccs ee eetccccece 7 
and over 500 H ' 
2 2 oe ee ND SS BUD cvccvenccndenstesoewrcsssesesee Coccccccccccecesccccese t 
specific car radio sf 1 
rf * . 
! GER, . ccnkccnccuetenectggds snscnsenucessennsdeseéiesténstnsensetesnes g 
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$3.00 FOR CARTOON 
IDEAS 


RADIO-ELECTRONICS prints several 
radio cartoons every month. Readers are 
invited to contribute humorous radio 
ideas which can be used in cartoon 
form. It is not necessary that you draw 
a sketch, unless you wish. 


IDEAS NOT WANTED 


No electrical or radio definitions wanted. 
Some of these were published in the 
past, but the subject is about exhausted. 
All checks are payable on publication. 








SHANEY'S. 





s 
398-10 Broadway New York 13, N. Y. 














Rapio-Evtectronics wants Technotes de- 
scribing common troubles of _ well- 
known receivers or telling how rare or 
difficult problems were solved. A six- 
month subscription will be awarded 
for each unillustrated and a one-year 
subseription for each illustrated Tech- 
note published. 


Address 
RADIO CARTOONS, RADIO-ELECTRONICS 
25 West Broadway, New York 7, N. Y. 
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Technotes — 


2 « « « MAJESTIC 7YR772 
When plugged in on some power lines, 
the set had a loud hum on local stations. 
I remedied this by connecting a .01-uf 
capacitor across the line. 
ALBERT BALZUM, 
Ada, Minn. 


. ««. AUTOMATIC RADIO TOM THUMB 
Sound was very distorted when the 
set was operated on a.c. Replacing a 
discharged A-battery cured the distor- 
tion. 
ROLAND H. Dery, 
Woonsocket, R. I. 


. «+. MINIATURE TUBES 
Some receivers using miniature tubes 

are noisy because of resistance between 
the tube pins and the socket lugs. Bet- 
ter contact can be made sometimes by 
bending the tube pins outward slightly 
to make a force-fit. 

JAMES LETZELTER, 

East Greenbush, N. Y. 


. «.. EMERSON 577 AM-FM 

A large amount of frequency drift 
is caused by the heat of the 25L6, the 
25Z6, and the ballast resistor. The holes 
in the fiber back are too small to allow 
good circulation of air. 

I used a miniature tube-socket punch 
to make six %-inch holes in the back, 
after which drift was reduced almost 
to the vanishing point. 

ARNOLD MARGOLIs, 
Bronx, N. Y. 


-... AUDIO DISTORTION 
An old receiver showed excessive dis- 
tortion after a five-minute warmup. 
The voltmeter showed that bias on the 
output tube started at —15 volts when 
the set was first turned on, rose to zero, 
and then started climbing in the posi- 
tive direction. A new 41 in the output 
stage cleared up the trouble. 
DAviID GNESSIN, 
Columbus, Ohio 


~... TUNING EYES 
Some receivers with tuning eyes do 
not have sufficient sensitivity to close 
the eye unless they are close to the 
transmitter. In the country, the eye is 
almost useless. When the eye tube is a 
6U5/6G5, replacing it with a 6E5 will 
often make the eye operate excellently. 
The 6E5 requires only about one-third 
the grid voltage of the 6U5 to close the 
eye. 
ALAN SMITH, 
Shaftesbury, Vt. 


.... SILVERTONE RECORDERS 
Silvertone wire recorders frequently 

chatter when the wire is rewinding. To 
stop this, clean any oil or grease from 
the idler wheels, then hold a pencil 
eraser against the aluminum idler for 
a few seconds while it is running. 
Grease the idler bearings with a very 
small amount of Marfak No. 3 lubri- 
cant. 

ALAN MCFARLANE, 

Aberdeen, S. D. 
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SIZE: 634 x 10 x 534” 











AUTHORIZED DeWALD 
DISTRIBUTORS 


DeWALD NO. BT-100 
NOTHING FINER 
MADE IN A 10 INCH 
TELEVISION RECEIVER 
Regardless of Price 
@ Chassis Illustrated Be- 
low 

@27 Tubes Plus Three 
Rectifiers 

@ All 13 Channels 

@ 25'/7,x 15x 19” 


LIST. . °375-00 


THE HOTTEST ITEM 


OF THE YEAR 


DeWALD NO. BT-100 


TELEVISION CHASSIS 


COMPLETE—READY TO OPERATE 


MAKES CONVERSIONS: 
@ SIMPLE @ FOOLPROOF 
@ HIGHLY SUCCESSFUL 


SPECIAL NET PRICE 


DeWALD MODEL B-614 
DUAL SPEED RADIO 


PHONOGRAPH COMBINATION 


@ QUALITY SUPERHET RADIO 

@ FIVE TUBES PLUS RECTIFIER 
@ PLAYS STANDARD RECORDS 

@ PLAYS LONG PLAYING RECORDS 


LIST. . 





*69.95 


DeWALD MODEL B-510 


WORLD WIDE RADIO 


@ BROADCAST: 
@ SHORTWAVE: 
e 


THREE BANDS 
535-1650 
12 - 63 


KC 
METERS 


FOREIGN: 63-125 METERS 


PRECISION ENGINEERED 
BEAM POWERED OUTPUT 


| eee 


secsucs 


DeWALD MODEL B-403 


RADIO CLOCK 


DOUBLE-UTILITY COMBINATION 
SELF-STARTING ELECTRIC CLOCK 
P.M. DYNAMIC SPEAKER 

BEAM POWER OUTPUT 

IVORY, MAHOG.. MAPLE. MAROON 


UST......$29.95 


DeWALD MODEL B-504 


3-WAY PORTABLE 


BEAUTIFUL SHATTERPROOF CABINET 
SUPERHET 4 TUBES PLUS RECTIFIER 
INSTANTANEOUS OPERATION 


PLAYS ON A.C. 
BATTERY SUPPLY—1-67'2V; 
4x 85, x 714” 


SIZE: 


or D.C. 
1-442V. 


LIST, LESS BATTERIES $29.95 


ATTRACTIVE DEALER PRICES 
WIRE 


el TELEVISION [oe 
TUBES 
SS obeleletde Mshdeselet 


59 
85 
49 


CONDENSERS 
PER 100 
3.95 
4.40 
4.40 
4.95 
4.95 
7.20 
EACH 
600V .12 
600V 17 
SOV .22 
1SOV .18 
-/1S0V .24 
- 150V_ .26 
1SOV_ .28 


- 1S0V_ .44 
4S0V_ .24 
450V_ .27 
450V_ .36 

- 450V_ .59 
450V_ .39 
450V_ .47 
450V_ .59 

- 450V_ .97 

- 1700V_ .13 

- 1700V_ .15 

- 1700V_ 17 

- 1700V_ .19 

- 2500V_ .58 

- 2500V_ .64 

- 2500V_ .86 

3000V_ .69 

- 5000V_ .57 

- S000V_ .62 

01 - 5000V_ .74 

05 - 5000V_ .97 

-0005- 7500V_ .58 

003 - 7500V_ .67 


.001-600V 
.006-600V 
.01 -600V 
.02 -600V 
.05 -600V 
1 -600V 


. 
. 3 


S 





PHONE 
BROOKS RADIO DIST. CORP., 80 VESEY ST., (Dept. A) NEW YORK 7, WN. Y. CO 7” 
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FIRST TELEVISION 


OPPORTUNITY OF ITS KIND 


EVER OFFERED! 


$140.60 Worth of Components for 


nen) 8301S QQ 
\_/ Sale Price 
All Brand New in Sealed Cartons 









Part No. Description List Price 
201/DI—DEFLECTION YOKE $13.75 
201/RI—WIDTH CONTROL 1.30 
201/R3—HORIZONTAL CONTROL ........... 1.40 
201/T6—POWER TRANSFORMER .............. 50.00 
201/XI—YOKE MOUNTING HOOD............ 2.75 
204/LI—FILAMENT CHOKE ................. .30 
204/T2—TRANSFORMER, vertical out-put ...... 9.00 
204/X2—VIDEO and |.F. KIT 35.00 
208/T2—TRANSFORMER, vertical blockin 


208 / /T3—TRANSFORMER, horizontal blocking 
211 ‘TI—TRANSFORMER, horizontal output 


Total List Price, ‘140. 60 
ALL FOR $39°° COMPLETE 


she CONDENSER & COIL KIT (88 to 108me 
= | 7 | | @ Variable Condenser 
*3 Limiter Coil 
|e Antenna Coil 


@ Discriminator Coil 
@ Oscillator Coil 
This Kit contains the vital 
parts needed to build an FM 
Tuner or Radio and for mod- 
ernizing Pre-War FM Sets; 
jall other parts needed are 
standard, 

$4.95 


@ @Two 1.F. Coils 
INSTRUCTONS AND DIAGRAM 





COMPLETE WITH 


SUPERIOR +770 


VOLT-OHM MILLIAMETER 


POCKET SIZE—3'% x 57% x 2'/2” 
SENSITIVITY — 1000 ohms per 
volt 


CONSTANT ZERO ADJUST- 
MENT 


6 A.C. VOLTAGE RANGE 
(0-15/30/150/300/ 1500 3000) 


6 D.C. VOLTAGE RANGES 
(0-7.5/15/75, 150/750/ 1500) 


@ 4 D.C. CURRENT RANGES 
(0-1.5/15/150 MA 0-1.5 Amps) 


@ 2-RESISTANCE RANGES 
(0-500 ohms, 0-1 Megohm) 


$4 3-90 


SOLVE YOUR TELEVISION INSTALLATION 
PROBLEMS AND SAVE MONEY! 


Complete with batteries, Test 
Leads, Instructions and guar- 
| See era rrr 


TWIN LEAD-IN, 300 Ohms, 100 ft. $ 1.95 
a ; = > 500 ft. 7.95 
ge 7 “8 4 1000 ft. 13.75 
CO-AX CABLE RG59U 100 ft. 5.25 
n i =: 500 ft. 24.75 


PHILSON ALL-WAVE TELEVISION ANTENNA 
@All 13 Channels 


@ Aluminum Construction 
@ Lucite Insulation 





005 - 7500V_ .72 
|| 0005-10000V .64 


@ 8 Foot Upright 
@ List Price $25.00 


YOUR PRICE, $13.75 





6s | 


FOUR-HOUR RECORDER 
Amplifier Corp. of America 
New York, N. Y. 


A long-playing version of the Twin- 
Trax Magnetape recorder, this unit has 
a continuous playing time of four hours. 
Using the same mechanism and two- 
track feature as the model described 





in the October issue of RADIO-ELEC- 
TRONICS (page 42), the Model 910-B 
uses 4,900-foot reels of tape. The reels 
are mounted parallel to the sides of the 
cabinet and are coupled to the driving 
mechanism in such a way that standard 
7-inch, |-hour reels can be used on top 
of the recorder chassis. 

The 55-pound cabinet contains com- 
plete amplifier, power supply, and 
supersonic generation components. A 
rotary counter is available for locating 
any selected sections of the recording. 


METAL-CASE SPEAKER 


Tarrytown Metalcraft Corp. 
Tarrytown, N. Y. 


A 4-inch Utah speaker is inclosed in 
a heavy cast-aluminum case which will 
withstand rough handling. The speaker 
has a I'/-ounce Alnico magnet and a 








voice coil of 4 ohms impedance. A 5- 


ohm volume control is provided. Key 
slots on the rear of the case permit 
mounting the unit on a wall. 
General Electric Co. 
Syracuse, N. Y. 
A new FM receiver, designed spe- 
cifically for installation in buses, will 


operate up to eight speakers. 

set incorporates a _ crystal-con- 
trolled local oscillator and a vibrator 
power pack. Employing 1!0 tubes, it 
has double limiters for optimum quiet- 
ing. The crystal is a desigr 
operating on the third mechani 
and rec 


The 





juiring .a frequency 
tion of only three. 
Of metal construction, the receiver 
can be mounted directly behind the 





driver's seat, under a passenger seat, 
or in any other suitable location. The 
speakers are in round metal housings 
mounted on the ceiling at intervals 
throughout the length of the bus. A 
matched dipole antenna is used with 
the set, and can be mounted on the bus 
in either a crosswise or lengthwise 
position, 


NOVEL MICROPHONE 
Amperite Co., Inc. 
New York, N. Y. 

This RB velocity microphone elimi- 
nates the usual blasting effects pro- 
duced by shouting into an ordinary 
microphone. The abrupt difference in 
output caused by moving away is also 
reduced. 


The frequency response is from 50 
to 11,000 cycles + 2 db, and the har- 
monic distortion is less than 1%. Out- 


put level is -62 db. Angular discrimina- 


tion from 60 to 10,000 cycles is less 
+h n 5% 
0. 

The microphone is available in high- 

and low-impedance models. Both come 

complete with a cable connector and 


3 switch which is hidden to 


tampering 


RADIO PROGRAM 
TIMERS 
Montgomery Manufacturing Co. 
Chicago, Ill. 

The new line of synchronous program 
timers is particularly suited for ac- 
curate control of public address, radio, 
chimes, or any other system of wired 
or direct reproduction. These units can 
be set exactly for the times programs 


prevent 





are to be switched on and off with any 
desired interval as low as 2!/2 minutes. 
As many as 288 operations per day can 
be set on the program disc. A calendar 
switch is provided which can be set to 
silence the program through as many 
12- or 24-hour periods as desired in any 
week. Thus a single operation or a full 
week's program which will be continu- 
ously repeated until reset can be set up 
the timer. 


HIGH-VOLTAGE PROBES 
Precision Apparatus Co., Inc. 
Elmhurst, N. Y. 


on 


Series TV high-voltage safety test 
probes are designed for use in con- 
junction with standard test sets and 


v.t.v.m.'s. Voltages up to 30,000, such 





as are used in television receivers, may 
be easured without danger to the 
serviceman. Stock tubular multipliers 
> avaliable for use with the probes, 
inati the necessity for a special 
The multipliers are placed 





within probe. 
Safety provisions include a_ multi- 
channeled guard barrier, full handle- 


length internal arc-back shield which is 
directly grounded, an external arc-back 
shield, and a shielded cable. All high- 
voltage and ground connections within 
the probe are made with high-compres- 
sion contact springs. The probe head 
is made of polystyrene, the remainder 
of the instrument being constructed of 
bakelite and lucite. 


REMOTE BROADCAST 
AMPLIFIER 


Radio Corporation of America 


Camden, N. J. 


The new BN-2A portable remote am- 
plifier has three input gain controls and 


New Devices 












2 
_ 
\@ 


four input channels, the third and fourth 
being switched to one control. Because 


of excellent frequency response, low 
noise level, and low distortion, the 
maker recommends the amplifier for 


FM as well as AM. 

Though the unit weighs only 29 pounds 
and is only 14'/ inches long, it has a 
self-contained, !17-volt a.c. power sup 
ply, as well as provision for battery 
operation. Gain of each channel is 92.5 
db. High-level mixing is used. Pro- 
visions for switching the amplifier out- 
put to a PA system as well as the line 
are included, making the amplifier suit- 
able for almost any remote pickup. 


S.S.S.C. SELECTOR 
General Electric Co., 


Syracuse, N. Y. 

The YRS-I Single-Sideband suppressed 
carrier Selector selects either sideband 
at the receiver with simple push-button 
controls. No tuning need be done. 
Carrier drift is followed, within limits, 
by means of a locked oscillator. 

Four buttons are provided: one for 
dual sideband reception with rein- 
forced carrier, one for normal recep- 
tion, and one for each sideband. The 
device can be used with any receiver 
whose i.f. frequency is approximately 
455 kc. 


LOW-COST INTERCOMS 
Operadio Manufacturing Co. 
St. Charles, Ill. 


The Flexifone intercommunication sys- 
tem is designed for applications where 
a small, low-cost instailation is needed. 
The master station will handle three 
remote stations. The housing is die-cast 
metal. 





PORTABLE SERVICE KIT 


Sylvania Electric Products, Inc. 
Emporium, Pa. 

The new service kit is a 17 x 11% x 
5!\/2-inch fabric-covered case with tool 
pockets in the lining of the lid. Looking 
more like a small suitcase than a tool 
kit, the case will accommodate over 
75 tubes and most of the commonly 
used tools. 





HIGH-CURRENT 
RECTIFIERS 
Federal Telephone and Radio Corp. 
Clifton, N. J. 

Two new selenium rectifier stacks RS 
400 and RS 500 with current ratings of 
400 and 500 ma, respectively, have been 
developed. The rectifiers are similar in 


RADIO-ELECTRONICS for 





appearance to other miniature stacks 
of this manufacturer. They are intende 


fying filamer " 
high-gain tube $100 
Tions > — 
fiers 


BATTERY CHARGING 


PLUG : 
P. R. Mallory & Co., Inc. 7 a 
Indianapolis, Indiana 








This new cigarette lighter plug 
intended to help car owners cha 
their batteries with a minimum 
fort and possibility of soiling clot! > 
to 
$1 
TERR 
500 } 
cludin 
former 
extern 
for 12 
unit f 
Statior 
diag rai 
or recs 
asa F 
trol 
If desi 
all pot 
Made in the same shape as a standa om 
dashboard lighter, the plug is conne 
ed to the charger and then inserted i 
the dash lighter receptacle. Necessity 
for raising the hood and connecting 
clips to the battery posts is eliminated 
saving both time and cleaning bills ‘ 
‘ 


DISPLAY TUBE TESTER ’ 


Hickok Electrical Instrument Co. 





——— 
Cleveland, Ohio 
The 533 DM tube tester is desig 
as a merchandiser to let customers s 
for themselves the condition of 
(Sold at 
Only $2¢ 
Not an | 
Most con 
Precision 
No stalli 
multiple 
Other be 
Made for 
Amazing 
25% der 











tubes. A 9-inch illuminated scale 38 
REPLACE, DOUBTFUL, and GOOI 

The tester uses the dynamic mutua 
conductance circuit, and the 
shows ranges of 3,000, 6,000, and 
micror | as the zone mark 





POCKET-SIZE TESTER 
Superior Instruments Co. a 


New York, N. Y. 





Model 770 volt-ohm-milliammeter us 
a 2%-accurate meter with a I-ma v 
ment. Voltage is measured at |,000 ohms : 
per volt, with a.c. full-scale ranges fl 20 
from 15 to 3,000 volts. D.c ag : 





ranges are from 7'/ to 1,500. Maximu" 





current range is |'/, amperes i : 
sistances up to | megohm are measure? 12 ft it 
in two ranges. The instrument is om 25¢ 
tremely compact, measuring 3'/ 

x 2%, inches. It is suitable for carrying 

on outside calls. 
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GENERAL ELECTRIC 150 WATT TRANSMITTER 


Cost the Government $1800.00 @ Cost to You—-BRAND NEW—$100.00 


rhis is the famous transmitter used in U.S. Army bombers and ground stations, 
ive been proved in service, under all kinds of conditions, all 
eans of plug-tuning units which are included. Each tuning has its own oscillator and power amplifier coi 
i antenna tuning circuits—all designed to operate top efficiency within its particular frequency 
1 accessories are finished in black crackle, and the milliammeter, voltmeter, and RF ammeter are 


during the war. Its 


over the world, The entire frequency 

















panel. Here are the specifications: FREQUENCY RANGE: 200 to 500 KC and 1500 to 12,500 KC. (Will operate on 10 and 
“ meter band with slight modification for which diagrams are ne hed. ) Boga LATOR: Self-excited, thermo compensated 
i hand calibrated. POWER AMPLIFIER: Neutralized class : ge, using 211 tube and equipped with antenna 
iwling circuit which matches practically any length antenna. MODI LA TOR: Class B uses two 211 tubes. POWER 
SUPPL Supplied complete with dynamotor which furnishes 1000V at 350 MA. from either A or 24 volts. Complete ir 
wctions are furnished to operate set from 110V AC. SIZE: 21%4x23x9%4”. Total shipping we 00 Ibs., complete with 
tubes, dynamotor power supply, seven tuning units, antenna tuning unit and essential plugs.  NOTT : Price increases to 
$100. 00 effective Oct. 1, 1948. 


design 


and construction 
range 
ls 
range 
mounted on the 


is covered by 
and condensers 
Transmitter 
front 








HEAT GUN 


Streamlined pistol grip heat gun in vivid red housing, that 
delivers a powerful 20 Cubic Ft. per minute blast of hot 
air at 160 Fahrenheit Ordinary blowers have small fan 
motors, but this has a lifetime-lubricated AC-DC motor of 
the rugged vacuum cleaner type, that produces a hurricane 
of either hot or cold air. Perfect for blowing out dirt or 
dust from radio chassis, ‘drying out ignition systems, warm- 
ing up carburetors, quick-drying paint, thawing out radia- 
tors or water pipes, etc. Warning:—Keep this away irom 
your wife, or she will be using it to dry her hair because 
it will do it in half the time of her ordinary hair dryer. 
to say nothing of her using it to dry stockings or clothing, or defrost the refrigerator instantly. Only 
$12.95. Satisfaction ~suaniesonatedl or money refunded if returned prepaid within 5 days. 


GENERAL ELECTRIC RT-1248 15-TUBE TRANSMITTER- RECEIVER 








qoenerse _cowan<20 watts) on any two instantly selected, easily pre-adjusted frequencies from 435 to 
ic ansi 








M itter uses 5 tubes including Western Bind 316 A as final. Receiver uses 10 tubes in- 
cluding 955's, as first detector and oscillator, and 3— with slug-tun 0 Me s- 
formers, plus a 7H7, 7E6’s and 7F7' addition nat contains 8 relays designed to operate ort of 
external equipment when actua b ceived sign 


stationary service in the Citizen's Radio Telephone Band where no license is necessary. 
T- transmitter on either code or voice in AM or 

ublic address system, on 80 to 110 Mc, as an 

an Amateur Heleviston’ transmitter or receiver for 

for oo Mueller counter applications. It sells for only $29.95 or two for $ 

If desired for marine or mobile use the dynamotor which will work on either 

all power for the set is only $15.00 additional. 





Instructions and 
FM transmission 
FM broadcast receiver, 
mote con- 


3. 
12 or 24V DC and supply 


BRAND NEW 
BC-221 FREQUENCY METERS 


with calibrating Crystal 
A precision 
frequency standard that is use 
ful for 


tions for laboratory 


and 
calibration charts. 
innumerable applica- 
technician, 
amateur, 
perimenter at 


service man, and ex- 
the 


only $75.00. 


*“RADAGER 


*COMBINATION AUTO RADIO-BATTERY CHARGER 


gcive away 





price of 





Nationally advertised brand 1949 car radio that will fit’ practically 
any car. These car radios have plenty of eye appeal plus a host of 
other features that no other radio regardless of cost can offer 


Built in battery charger that will charge a car battery. The unique 
circuit of this radio steps up the 6 v input to 110 v, that is available 
in a convenient outlet, for operation of an electric shaver or similar 
electrical appiiance 

The radio is a powerful 6 tube superheterodyne that has a_ three 
gang condenser and a stage of radio frequency amplification for i 
creased sensitivity. The radio, complete with built in battery charger 
and power outlet, is a single compact unit that is easily installed. 





| Sample —$39. 95; Dealer price, $37.47 each in lots of two or mors 








———_—____ 
~ with new 9 vin socket to han lle 
- <2—— = 1949 MODEL MUTUAL CONDUCTANCE TUBE TESTER “" ew 9 Din sock * $49. 95 
ae No possibility of good tubes reading ‘‘Bad"’ or bad tubes reading ‘“‘Good"’ as on dynamic conductance rs or othe wait 
Attractive panel and case equal to any on the market in appearance A Large 2” meter » I micromho 4 ‘ ‘ 1 
Ht Good scale . Front panel fuse . Individual sockets for all tube base types—voltag to 117 volts a cor 
p flexibility allow all present and future tubes to be tested regardless of location of elements Indicates ga ontent and detec 
¢ shorts or opens on each individual section of all loctal, octal and miniature tubes including cold cathode, magie eye and voltage regulator tube 


as well as all ballast Name of the nationally 


Model ‘‘C”’ 
Model 
es Suilt-in-roll chart 


TERRIFIC VALUE— 
PORTABLE ELECTRIC DRILL 


(Sold at less than established factory price so we cannot mention brand name.) 


resistors 


Sloping front counter 





with either of above $5.00 extra. 





Ast 


Only $20.95 equipped with %” Jacobs Geared Chuck and Key. 
Not an intermittent duty drill, but a full size rugged tool. 
Most convenient type switch, natural grip handle, and balance like a six-shooter. 


Precision cut gears—turbine type cooling blower—extra long brushes. 

No stalling under heaviest pressure because of powerful 110 Volt AC-DC motor and 
multiple ball thrust bearing. 

Other bearings self-aligning lifetime-lubricating Chrysler Oilite type. 

Made for toughest year-in and year-out service in Plant or on construction jobs. 
Amazing perpetual factory guarantee assures you of a lifetime of trouble-free use. 
z5 6 on C.0.D.’s. Full refund if returned prepaid within five days. 


2% deposit 
VACUUM TUBE VOLT-OHM-CAPACITY METER 


There are more features engineered into this all purpose 
instrument than in any other instrument on the market 
regardless of price. It was designed not only to meet 
present conditions but to be readily adaptable to future 
needs. At the sensationally low price of this precision in- 
strument no school, Plant. lab or service shop need de- 
prive itself of the ‘‘new look’’ in measuring equipment. 
Here are a few of the many features of this outstanding 
meter: 
* 5 inch, easy to read, meter. 
* 6 DC voltage ranges from 0 to 1000 V 
ance as high as 1 megohm per volt). 
5 AC voltage ranges from 0 to 1000 V 
rectifier to age and destroy the accuracy 
UUM TUBE VOLTMETER). 
*% 6 Resistance ranges from 2/10 ohm to 1060 meguhms. 
* 4 Capacity ranges from .000025 to 20 MFD. 
* A zero center range for balancing FM discriminators. 
* Isolating resistor built into probe 
® Sturdy | natural | finish hard wood cas 
his out: t of one of the leading manu- 
facturers of test equipment costs only $39.95 complete 
with all leads, as illustrated. 








(Input resist- 


(No dry disc 
of this VAC- 














~ COMPRESSED. AIR | INSTANTLY, -Anywhere!! 


. Air Compressor and storage tank. Ruggedly built of best materials using 
€ ubricated ball-bearing on connecting rod and oil impregnated main bearing 
- Unusual design forever eliminates valve trouble, the most common fault 

. mpressors. PATENTED unique air intake system increases efficiency tre- 
- 1 ¥ over other compressors so air output is much greater than that 
: reer compressors powered by motors. Will deliver approximately 





h er 
inches of air per minute at ‘m naintained pressure of 30 Ibs., or 


will 
with 100 Ib. 





°O Ib. truck tire in less than one m ‘omes complete 
though finger-tip adjustment allov of output pressure at any 
ch will automatically be maintained. from any %4 H.P. motor. 


r spraying paints or 


lacquers. 
ith natural vas, 


nflating tires ete 


disinfectar 
Price $1 


insecticides, annealing or 


‘so postage prepaid anywhere 





Efficient, completely adjustable syphon type spray gun complete with 
f,,100 Ib. tested hose available for only $7.75 with pint container, also 
=-9°¢ required on all -O.D. orders 


; 


1948 


known manufacturer withheld because of 
ih ee ees * 


“P’’—Handsome hand-rubbed portable CaSe...ceccceccerseccececcsessescecececeetecceeesess 


go ee ae oe ee ee ee ee 





special price 
evees $49.95 


54.9% 








Sensational Value in 
AC-DC Pocket Tester 


This analyzer, featuring a_ sensitive 

repulsion type meter housed in a ae 
bakelite case, represents the culmina 
tion of 15 years achievement in the 
instrument 


Sree “2 
7 





field by a large company 
specializing in electronic test equip 
ment 
Specifications of t AC-DC Model 


he 
Volt-Ohm- Milliammeter: 
AC Volts—0-25, 50 
DC Volts—0-25 > . 
Milliamperes AC 0 to 
DC Milliamperes—0 to 50 
Ohms Full Scale—100,000 
Ohms Center Scale—2400 
Capacity—.05 to 15 Mfd t 


Total Price, prepaid anywhere in the 
Similar DC Meter, lacking the AC 
prepaid. 

RT—1655—11 tube crystal conirolled 
covers the FM band. The 
of tubes including 7 








USA 
operated 


$7.00 
ranges of above, $5.50 





receiver that 

latest types 

chassis and alu 
5 


superheterodyne 
ultra modern circuit uses the 
miniature 6AJ5's Seautiful 








minum cabinet. Tubes and schematic supplied—-$14.9 
World renowned 700 page tenth edition of the Radio Handbook in 
cloth binding and hard cover at the sensational reduced price, for a 
limited time only, 49 
RT1711 Brand New 12 Tube, 110 Volt Receiver-Indicator-Oscillo 
scope complete with all tubes and power supply. Has telescoping 
hood over scope tubes, which is equipped with a detachable calibrated 
screen. Has centering and REY controls and two video inputs 
A_ natural for television... ban 0sedeedunses $39.95 
Latest type PM Speaker in a fully-enclosed black crackle finished 
metal cabinet. This speaker and case match communications receivers 
and in addition make perfect intercom remote stations. Our 
GUD epdccesesiccsccevensnseesenesscee $4.50 
SSS SS SS BS SF SS SSS SF BB eee ee eee ee ee ‘4 
Buffalo Radio Supply RE 8 
219-221 Genesee Street ‘ 
Buffalo 3, New York 4 
4 
Please send 1949 Bargain Catalog. ‘ 
, 
' 
NOMG cccccccccccccccccecccccscoscscces onecccevescesoes © 
5 
' 
RMETEEE cocccccccccccccecescosesesececoccescsoccecccees & 
a 
GE sce cccccseccscseccese. BORRe 008022 Biate. vcave02e ue 
i eccmeiaaniiegs een 

















598959 \ 
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(slightly , 
Higher West £ 
. of Rockies) 4 
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: Communications - type 
e@ @ Broadcast Receiver 
$40 KC to 110 MC 


@ For discriminating listeners on 
all wave bands (FM/AM) .. . who 
appreciate the thrill of superior per- 
formance . . . with high-fidelity audio 

. who want a few extra controls * 
but not too many. 


[ An “SWL” version of our famous 
SX-42. Two stages RF, three stages 
IF amplification— 14 tubes plus 
Rectifier and Voltage Regulator. See 
it at your local Hallicrafters dealer. 











the hallicrafters.co. 


4401 W. FIFTH AVENUE 
CHICAGO 24, ILLINOIS 


Type HS23—8000: ohm imped- 
ance, highly sensitive . light- 
weight only 9 oz. Leather cov- 
ered ‘spring steel adjustable 
headband. 12” cord with PL54 
plug attached at side out of 
way. Jack and rubber cord sup- 
plied to extend length to 514 
feet. Removable rubber eor 
camnions. Brand New—$13.50 


Se No. i} . 
Spicta PER PAIR.. $2.45 ~) 
Type HS30—8000 ohm impedance. Small 
yet highly sensitive. Built on hearing aid 
principle with ear fitting soft rubber 
cushions attached to receivers . . . shut 
out outside noise. Comfortable, light: 
metal band easily shapes to contour of 
head. Supplied complete as illustrated 
with 6 foot cord and PL55 plug, shirt 
clip and matching transformer for 8000 
ohm impedance. Very popular for con- 
version to mikes, telephone sets, minia- 
ture crystal sets and all around head- 
hone use. Brand New.. A Terrific Value! 
jo. 17A420X. 

e Pair. . 


5BP4 CATHODE RAY TUBE $2.95 


Has 5” white screen. Quetity. make individually boxed’ 
in cushioned carton. Brand New, Perfect, Guaranteed. 














No. 3 q 

SPECIAL SLi iidieta hiiahcensenicuminkesstncaiemiioiaal 2.9 
ORDER NOW from this ad—include postag 
FREE—the big NEW B-A Catalog No. 491. 132 pages of 


Outstanding Values. Write if you have not received it. 


BURSTEIN-APPLEBEE 


1012-14 M°GEE STREET, 
KANSAS CITY 6, MISSOURI 

































Ouestion Box— —— 


6 H-F RECEIVER 


e Please design for me a 32-me re- 
ceiver using a 6-volt transformer for 
filament power and a selenium-rectifier 
B-supply.—C. T. W., Jersey City, N. J. 


A. The receiver shown in the diagram 
has high gain due to the regenerative 
6L7 r.f. stage. If operation of the regen- 
eration control does not make the set 
oscillate, reverse the connections of L3. 
The 20,000-ohm r.f. control acts as the 
volume control. 


At 32 mc it may or may not be neces- 
sary to ground the lower end of the 
primary L1. Reception may be improved 
by connecting both ends of it to a doub- 
let antenna. 


For 32-me operation, L2 and L4 con- 
sist of 10 turns of No. 14 solid-copper 
wire on a 1%-inch-diameter form. The 
primaries L1 and L3 are five turns of 
No. 18 enameled wire interwound with 
the secondaries. 
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CHASSIS 


C,CI GANGED lO uput EACH SECTION - 
INSULATED FROM CHASSIS AND DIAL 


SEL RECT” 
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» PHOTOFLASH UNIT 


e@ Please show me how to build an 
electronic photoflash for photographic 
work. It should operate on either bat- 
teries or 117-volt house current.—R. H. 
A., Janesville, Wis. 


A. The photoflash unit diagrammed 
operates on 117 volts a.c. or 4 volts d.c. 
Position 2 of the four-gang selector 
switch permits charging the batteries 
from the house current. Two small 2- 
volt storage cells should be used. 


RADIART VIB 5436 OR EQUIV THORDARSON Ck- “1013 


If only battery operation is desired, 
leave out the gang switch and use a 
s.p.s.t. on-off switch. 

The batteries and power supply can 
be mounted in an insulated metal carry- 
ing case with handle and shoulder strap, 
and the flash lamp in the conventional- 
type holder and reflector. A three-wire 
cable is needed between the flash unit 
and the power supply. Be sure that the 
high-voltage lead is insulated for at 
least 5 kv for safety. 






4V COIL-DC 
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» BC-455 CONVERSION 

eo / have a surplus BC-455-B receiver 
which I want to use on 10 meters. 
Please tell me how to rewind the coils.— 
S.W.P., Yakima, Wash. 


A. First remove all wire from the 
antenna coil and substitute six turns 
of No. 18 enameled wire. Space the 
winding the full length of the form. 
Remove all wire except the last layer 
from the plate coil of the 12SK7 r.f. 
tube. This should leave about nine turns. 
Remove all wire from the 12K8 con- 





verter signal grid coil (the one con- 
nected to the grid cap of the tube) 
and rewind with five turns of No. 18 
enameled. Space it the full length of 
the form. 

The coil connected to the first grid of 
the 12K8 is left as is. The coil to which 
it is coupled should be unwound and 
replaced with five turns of No. 18 
enameled, unspaced. 

From each section of the main tun- 
ing capacitor remove all rotor plates 
except two in each line. Leave the two 
right-hand plates (as viewed from the 
rear) on each section intact. 
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CAPITOL RADIO ENGINEERING INSTITUTE — Pioneer in Radio Engineering Instruction Since 1927 


RADIO SERVICEMEN! Practical New Home Study Course 


tesla with-one of Teaches You to Install & Service 
America's 


Foremost 
Technical 
Institutes 


F TELEVISION installation and repair is over 

your head, before many months roll by you'll 
be as obsolete as a variable grid leak or a 201-A tube! 
The shop without qualified FM or TV repairmen 
might as well close up and sell apples .. . becaus« 
the repair business will go to the men with ability 
to do a scientific servicing job on EVERY KIND 
of receiver. The most conservative estimates in 
dicate that about 800,000 TV sets will be produced 
this year—and experts tell us that within 4 or 5 
years there’ll be some 11,000,000 in use. FM figures 
are equally impressive: there will be 4,000,000 mor 
radios with FM as we enter 1949, 





There are thousands of good radio repairmen 
who don’t know a blanking pedestal from a kine 
; ; | scope. For them, and for the man with limited 
CREI Training Can Help CS ie experience who has real ambition and _ inherent 
y ability, CREI’s new practical course in Televisio: 
You Earn More Money cc : and FM Servicing can mean security and increased 

‘ a income. The course was developed by the experi 
Faster Because It Assumes 2 | enced educators and technical men who have mad 
] CREI famous for home study and residence school 
radio-electronic training. It is designed to teach 
= | what you need to know to install and repair TV 
Radio Fundamentals a and FM sets. It won’t make you a television 
. engineer—it won’t make you a million dollars over- 
night. But it will give you systematic methods fo. 
FM—TV installation and maintenance; knowledge 
of TV fundamentals; lessons in basic radio math, 
meters, lenses and mirrors, inductive coupling and 
condensers at ultra-high frequencies; practical ap- 
plication of resonant circuits; TV tubes; FM receiver 
alignment, TV antennae; picture synchronization; 
TV trouble-shooting—and much more. 


= oT! 


You Already Know 


Begin Training N t Heo 


Put the knowledge you gain from each lesson to 

work immediately. The course has been tested— 

and proved in the field. It’s intensely practical, 

designed for one purpose: to help a good radioman 

become a good TV-F'M serviceman. Get complete 
details now. 

con- 
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h of 16th & Park Road, M. W., Dept. 5128, Washington 10, BD. C. 
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' - Please send me complete details of your new hus... study course 
thich ¢ ADIT © . 4 & >» iS in Television and FM Servicing. I am attaching a brief resume 


ant of my experience, education and present position. 
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hlates fF An Accredited Technical Institute 


a Dept. 5128, 16th & Park Road, N. W., Washington 10, D. C. 
at Branch Offices: N. Y. 7, 170 Broadway; San Francisco 2, 760 Market St. 
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10 INCH 


TELEVISION KIT 


Complete with new built-in pretuned and 
aligned 13 Channel tuner, all parts and easy 
step-by-step instructions and schematics, 


$89.50 


Kit, complete with all tubes ........ $149.50 
Specially designed cabinet for kit .... 25.00 
An amazing value! Even a beginner can assemble one 
of these fine, new improved television kits. Uses the 
new 13 channel tuner, prewired and factory aligned 
for the entire television spectrum. High quality parts 
and excellent circuit assure perfect performance. Cir- 
cuit designed by outstanding T.V. engineers. Contains 
RF stage, oscillator and mixer. Uses new LF. coils 
providing maximum gain and picture definition. Sound 
reception is high quality FM for years of listening 
pleasure. 
Same quality and features for 7” KIT 

complete, less tu 
Complete, with tubes 
Specially designed cabinet for 7” kit .......... -50 
This kit can be used with a 10 HP4 iw” pic- 
ture tube without modification 
7” and 10” KITS AVAILABLE FOR IMMEDIATE 


DELIVERY FROM STOCK! 


less tubes 





The New 
Model B-45 
Battery 
Operated 


SIGNAL P. 
GENERATOR} // 7 


for servicing AM, 
FM and Television 
Receivers. 

quencies from 
Kilocycles to 50 
Megacycles (150 Ke. 
to 12.5 Me. on Fun- 
damentals and from 






Me. to 50 Me. on Harmonics). Complete with 
shielded test lead, self-contained bat- 2 
teries and instructions. NET........ ose ° 





The New Model TC-50 


TUBE 
AND SET 
TESTER 


A complete laboratory, 
all purpose test-in- 
strument. this versa- 
tile combination tube 
and set tester will ac- 
curately test all up- 
to-date designed 
tubes. The multi- 
meter section affords 
many necessary meas- 
urements for every- 





day's service work. 


New 


The Model TC-50 Tube and Set Tester com- 
bines seven instruments, D.C.V., A.C.V.. D.C.M.A, 
Ohms, Output Meter, Decibel Meter and Tube Tester. 
Full seale accuracy to 20%. English Reading GOOD 
and BAD scale for testing tubes. Obsolescence reduced 
to absolute minimum. Simple and quick reading charts 


for tube testing. Multimeter section affords most pop- 
ular everyday’s measurements. 
Mosiel TC-50 Tube and Set Tester operates on 90-120 


Volts 60 cycles A.C. Housed in a sturdy beautiful 
portable, hand-rubbed cabinet. Complete with test 
leads, tube charts and all detailed, operating _in- 
structions. $ 

Size 8” =x 10%" = 57... cccccccceee NET 39. 


IMMEDIATE DELIVERY FROM STOCK 


( omy $g95° IS THE cost! | | 





All orders filled same day received 
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| waves meet 


ransmission Lines 


By ROBERT C. PAINE 


TRANSMISSION line conveys 

power or communication sig- 

nals from one point to another. 

It may be electrically “long” 
“short.” The “length” depends on the 
frequency and the wave length. At a 
power-line frequency of 60 cycles per 
second a wave length is approximately 
300,000,000/60, or 5,000,000 meters long, 
roughly 3,000 miles. A radio frequency 
of 100 ke has a wave length of 3,000 
meters. 

The effects of reflection of waves be- 
gin to be barely noticeable on lines .01 
wave length long and may become seri- 
ous as %4 wave length is approached. 
So it may be said that a transmission 
line begins to be “long” when it is over 
.01 wave length. 

At 10 ke a line would have to be over 
300 meters long, nearly a quarter of a 
mile, before reflection effects could be 
noticed at all. So we see that at audio 
frequencies a line must be very long in- 
deed to be a “long line.” At 10 mc, how- 
a transmission line starts to be 
“long” when over 0.3 meter, although 
serious standing waves would not occur 


| until it approached a length of about 6 


meters. At 100 me, in the middle of 
the new FM band, .01 wave length is 
only 3 cm, not much over an inch. 

But in the ultra-high region, the 
merest scrap of wire becomes a “long 
line.” So with greater activity on the 
higher frequencies, reflection becomes 


| very important. 


If the line is not properly terminated, 
electromagnetic waves are reflected 
from the distant end. The returning 
the waves from the gene- 
rator in such a way as to add up at some 
points and subtract at others. This re- 
sults in fixed points of high and low 
voltage and high and low current which 
are known as standing waves. (Reflec- 
tion also occurs on short lines, but there 
is so little difference in phase between 
the outgoing and reflected waves that 
standing waves are negligible.) 

Standing waves can be kept low or 
eliminated by proper line terminations 
and impedance-matching methods. 
Standing waves are harmful because 
they result in power losses due to heavy 
currents at certain points, which heat 
the conductors, and high voltages at 
other points, which increase the losses 
in the insulation. These standing-wave 
voltages can become high enough to 
break down the,insulation. 

Where standing waves exist, the im- 
pedance of the load as seen by the gen- 
erator at the input end of the line va- 
ries with frequency and the length of 
the line. This interferes with proper 

| loading of the generator. The load im- 
pedance should equal that of the gen- 
' erator at all times for greatest power 





transfer. The impedance of a receiver 
should match that of the antenna, as 
seen at the input end of the transmis- 
sion line, to get the greatest signal. 
The conductors of a transmission line 
actually form a wave guide on which 
energy exists in the form of a traveling 
electromagnetic field. The electromag- 
netic field consists of an electric field 
between the conductors and a magnetic 
field encircling them. These fields extend 
indefinitely out into space; a portion of 
them is shown in Fig. 1. The solid lines 





| 
x 2 ae 
<n, 


@wire 
Fig. |—End view of line and fields around it. 





MAGNETIC FIELD —-—— ———ELECTRIC FIELC 


represent the magnetic field and the 
dashed lines the electric field. The line 
wires are shown in cross section. 

On a line terminated by an open cir- 
cuit the magnetic field collapses on 
reaching the open end of the wires, 
since the current flow is interrupted at 
that point. This sudden collapse of the 
field produces a reflected voltage wav 
of such polarity as to add to the initial 
wave, causing a maximum of voltage at 
the end of the line. 

On a line terminated by a short cir- 
cuit, the electric field collapses on reach- 
ing the end, since there can be no volt- 
age across the short circuit. This pro- 
duces a reflected current wave in such 
a direction as to add to the initial cur- 
rent, causing a maximum of current at 
the end of the line. 

Fig. 2 shows the reflected waves of 
voltage (solid line) and current (dashed 
line) on an open-circuited line 13/18 
wave length or 260 degrees long (one 
wave length is 360 electrical degrees). 
The current is zero at the open end of 
the line B, but the voltage is maximum 
there. At a quarter wave length (or 90 
degrees) from the open end, the cur- 
rent is maximum and the voltage zero 
(for a no-loss line). At the generator 
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end of the line, the voltage is relatively 
low. 

The effect of this length of line is to 
increase the voltage at the output to a 
much greater value than that at the in- 
put end, much as a tuned circuit (coil 
and condenser) multiplies voltage. 

However, on a line with reflections, 
there may be several points at which 
maximum voltage appears, such as at 
A and B in Fig 2. 

Fig. 3 shows a short-circuited line of 
the same length. Here the current is at 
a maximum and the voltage zero at the 
shorted end. This line results in an out- 
put current much greater than that at 
the input end. There is only a slight 
multiplication of the input voltage at 
the voltage peaks, since the input is 
connected at a point near a voltage 
peak. As shown, the input voltage of 
Fig. 3 is higher than in Fig. 2, yet the 
voltage peaks are of the same height. 

Reflection of waves at the end of the 
line can be understood more easily by 
thinking of familiar low-frequency cir- 
cuits. In the open-circuited line, consider 
the somewhat similar case of a coil in 
which current is flowing, with energy 
stored in the surrounding magnetic 
field. When the circuit is broken, col- 
lapse of the magnetic field causes en- 
ergy to reappear as a momentarily in- 
creased voltage of a polarity which 
tends to cause current to flow in the 
same direction as before the circuit was 
broken, often causing a spark. Auto- 
mobile ignition coils use this principle. 

As a parallel to the example of the 
short-circuited line, consider the two 
charged plates of a condenser, in which 
energy is stored in the electric field. 
When the charged plates are connected 
together, the electric field collapses. Its 
energy reappears in the magnetic field 
of the current which flows momentarily 
from the positive to the negative plate. 
(One type of magnetizer for permanent 
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Fig. 2—Voltage and current on an open line. 


magnets is based on this principle; it 
causes a very high current to flow for 
an instant by the discharge of large 
condensers. ) 

When the transmission line is termi- 
nated by a load of any kind, the energy 
of both the electric and magnetic fields 
traveling toward the load is partially or 
a absorbed and dissipated in the 
load. The percentage of absorption de- 
pends upon the load impedance. On a 
line terminated by pure capacitive or 


inductive reactance, no energy can be 
absorbed by the load; but energy from 
the electric field can be momentarily 
Stored in a capacitance, and energy 
from the magnetic field can be momen- 
tarily stored in an inductance. Since 
DECEMBER, 1948 





this energy is almost instantly returned | 


to the line, the wave is completely re- 
flected. 

The reflected wave can have any 
phase relation to the incident generated 
wave, depending on the type of termi- 
nating impedance, with different cor- 
responding patterns of standing waves 
in which voltage and current maxima 
may occur at other points than those 
shown in Figs. 2 and 3. 

To understand how standing waves 
can be eliminated, imagine a uniform 
transmission line extending to infinity. 
On such a line outgoing waves would 
never reach the distant end so there 
could be no reflection and no standing 
waves. The input voltage would have a 
constant ratio to the input current for 
any particular type of line. This ratio 
is a measure of input impedance be- 
cause Z= E/I. Should sections be suc- 
cessively cut off the input end, the same 
impedance would appear at each new 
input end. 

This is because the impedance of a 
transmission line is controlled by two 
factors—the inductance of the conduc- 
tors, and the capacitance between them. 
Both these increase with increasing line 
length—but the increasing inductance 
increases the reactance of the line, while 
the increasing capacitance decreases it. 
So if (for example) the impedance of a 
3-mile line were measured in three suc- 
cessive 1-mile sections, then the whole 
line measured, the four impedances 
would be the same. The whole line has 
the same impedance as a part of it. 
This impedance is known both as the 
iterative (literally “repeating’”) im- 
pedance and also the characteristic or 
surge impedance. 

Although such an infinite line is im- 
possible, any uniform line can be term- 
inated in a certain load impedance 
which eliminates standing waves and 
gives a constant input impedance re- 
gardless of line length. The line would 





appear at its input to be the same as | 


an infinite line, and the impedance seen 
would be equal to its characteristic. 
The characteristic impedance is usual- 
ly designated Z.. This impedance—for 
low-loss radio transmission lines—is 


practically pure resistance, so it is some- 
times designated Ro. If a line is termi- 
nated in its characteristic impedance, 
the energy of the electromagnetic wave 
is completely absorbed by the load and 
no reflection takes place. 

The input impedance of any trans- 























Fig. 3—Voltage and current on shorted line. 


mission line is determined by the ratio 
of input voltage to input current. The 
input voltage shown in Fig. 2 is low 
and the current high, showing that the 
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MODEL 10-P 
A beautiful chrome plated flush 
mounting grille to accommo- 


date a 6, 7 or 8” speaker 
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We 


FM-AM TUNER RC-8. Features automatic fre- 
quency control, most revolutionary develop- 
ment in FM design — entirely eli 


d to “ride” your tuning 

a Craftsmen AUT-O- 

uner. With AUT-O-LOK 

you get your station at only one 
dial setting — easily, quickly and 
positively and it’s locked against 
drifting. 


AUT-O-LOK 


television audio inputs. Polished chrome 
chassis. Audio cable, escutcheon, decals, 
and detailed installation instruc- 





drift and multiple tuning responses. Nine 
shielded miniature tubes plus rectifier in- 
clude double limiter and tuned RF stage in 
both FM and AM. Low-impedance loop, 
enabling flexibility in mounting, provides 
low-noise AM reception. Rear socket pro- 
vides easy access to 6.3-volt AC and excep- 
tionally well-filtered DC for supplying ex- 
ternal pre-amplifiers, additional pilot lights, 
etc. Controls include separate oy treble 
and switch positions for phonograph and 


tions furnished. 


HI-FIDELITY AMPLIFIER RC-2. High-impedance 
input; 12 watts output at 1% distortion. Taps: 
4, 6, 8, 15, 500 ohms. 65 db gain, including 
inverse feedback. Uniform frequency re- 
sponse from 20 to 20,000 cycles up to 8 
watts output. Hum 65 db below rated out- 
put. Tubes: 6)5, 6SN7, (2) 6V6, 5Y3. Dur- 
able polished chrome chassis. 


Sold by Better Distributors Write for Circular “B”’ 


“7@e RADIO CRAFTSMEN, Zc. 


1341 S. MICHIGAN AVENUE, CHICAGO 5, ILL. 








input impedance is low. But in Fig. 3 the 
input voltage is high and the current 
low, indicating a high input impedance 
for the same length of line but with a 
different termination. By selecting 
lengths between 180 and 270 degrees, the 
impedance of either the open line of Fig. 
2 or the shorted line of Fig. 3 may be 
made to vary from a very low to a very 
high value, the impedance of the open 
line being greatest at 180, and that of 
the shorted line at 270 (or 90) degrees. 

When a transmission line is termi- 
nated by any impedance other than its 
characteristic one, its input impedance 
varies with the length of the line and 
the frequency. The formulas are rather 
complex. So it is generally more con- 
venient to calculate input impedance 


by means of some of the various charts 
available*. 

The characteristic impedance of air- 
spaced parallel-wire lines depends on the 
diameter d of the wires and the center- 
to-center distance D between them. Z, in 
ohms = 276 logi. 2D/d. Values of Zo for 
various sizes of wire and spacing are 
shown in Fig. 4. For concentric lines 
(air-spaced), Zo = 138 logi D/d, where 
d is the diameter of the inner conductor 
and D is the inner diameter of the outer 
conductor or sheath. Values for va- 
rious ratios are shown in Fig. 5. 

There are many types of transmis- 
sion lines. Parallel wires supported by 


* Robert C. Paine, “Graphical Solution of Voltage 
and Current Distribution and Impedance of 
Transmission Lines,” Proceedings I1.R.E., Nov. 
1944, p. 686. 





insulators are used where relatively 
high impedance is desired. A ribbon type 
consisting of two parallel wires spaced 
by a flexible dielectric is used for lower 
impedances. These lines have standard- 
ized values such as 75, 150, and 300 


| ohms. Parallel lines are subject to some 


extent to interfering external voltages. 
Co-axial lines are much more completely 
shielded from interference by the outer 
conductor. Common impedance values 
for the solid-dielectric co-axial lines are 
52 and 75 ohms. 

The conductors of parallel lines are 
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Fig. 4—Impedance values of parallel lines. 


6 76 90 


balanced to ground; the conductors of 
co-axial lines are unbalanced. When co- 
axial lines are connected to parallel 
lines or balanced loads, it is necessary 
to take special measures to maintain 
balance. In transmission lines where 
the conductors are separated by a con- 
tinuous dielectric other than air, the 
speed of transmitted waves becomes 
somewhat less than that in air and the 
wave length is from 5% to 20% less. 
The correct values are furnished by the 
various manufacturers. 

There are various methods of match- 
ing the impedance of the load to the 
line to eliminate or reduce standing 
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Fig. 5—Impedance chart for concentric lines. 


waves. There are also circuits in which 
standing waves can be useful. These 
will be discussed in subsequent articles. 
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HOW’D YOU LIKE TO GET/R} 


these famous Ghirardi Training Course Books 


75 


FOR CHRISTMAS? 














BEGINNERS! LEARN BASIC 
RADIO-ELECTRONICS 


as fast as you can read! 





The most widely 

used radio train- 

ing book in the 
world 


Only $5 for 
the entire 


course. 


LEARN FAST! 
LEARN RIGHT! 


Electronic work you'd like to specialize 
in, you'll need the basic training that 
Ghirardi’s £142 Ilb., 972-page RADIO 


ket. And you buy it for only $5 for 
the complete course—on a money- 
back guarantee basis! 


If broken into sections and sold as a 
series of lessons, you’d regard it as a 
bargain at $50 or more. But you get. it 
all at once You learn as fast as you 
can read Subjects that seem highly 
complicated in other courses are made 
crystal clear both in text and by over 
508 clear pictures and diagrams. Mail 
coupon today. Remember, you don’t ac- 
tually 1 UR 10-DAY EX 














Get a complete PROFESSIONAL 





Makes the 
hard jobs easy 
to do! 


Trains You  Scientifi- 
cally for All Phases of 
Radio-Electronic Serv- 
ice, 


SERVICE TRAINING 


At Home Without An Instructor 


Ghirardi’s famous 1300-page MODERN 
RADIO SERVICING is a complete, 1-volume 
course in PROFESSIONAL service methods 
of the kind that open doors to big money op- 
portunities which only scientifically-trained 
men can grasp. It shows how to avoid guess- 
work by analyzing radio and other electronic 
circuits by professional methods. Explains how 
all basic types of radio test instruments work. 
Tells when, why, where and exactly how to 
use them. Shows how to troubleshoot both 
circuits and complete equipment ; how to make 
repairs and replacements; how to analyze 
components—even how to run a successful 
radio service business of your own. 


Trouble Shooting Instruments 
and repair 


MODERN RADIO SERVICING is_ in- 
valuable as a “refresher” course for men al- 
ready in the radio service business—and it’s 
worth its weight in gold to service beginners! 
Everything is explained so clearly it can 
easily be understood at home without an in- 
structor. 706 clear illustrations and 720 Self- 
Test Review Questions speed up learning. 
Only $5 for the big 4 Ib. book—on our 10-DAY 
FREE EXAMINATION OFFER. See money- 
saving offer in coupon. 
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RADIO PHYSICS COURSB is espe- every 


isk a cent. O uX- 
AMINATION POLICY PROTECTS YOU 
FULLY! 


Friends or relatives are probably wondering what to give YOU this Christmas. Then 
why not drop a hint that nothing would please you more than Ghirardi Radio-Elec- 
tronic training course books? They'll eppreciate the suggestion—and you'll appreciate the 
books every day of your life. What finer gift could you ever hope to receive than these 
giant training books that make it easy as A-B-C to learn basic Radio-Electronics and 
to troubleshoot and repair all kinds of radio and electronic equipment? And why not 
give these big books for Christmas to your friends who are Interested in radio? 


LEARN TO REPAIR RADIOS 
THIS FAST, EASY WAY! 


You don’t have to be an expert to make ordi- 
nary repairs in 4 RADIOS OUT OF 5! You 
No matter what phase of Radio or don’t need a lot of high-priced test equipment! 
Every receiver has its “weak” spots that give 
trouble first. Ghirardi has compiled case histories 


a a, of these common troubles into a big 744-page 
EHYSICS | GOURSE von their start || RADIO TROUBLESHOOTER’S HANDBOOK. 
from this giant book than any other When you want to repair a set, just look up its 
book or course! On a survey among make and model number, 4 times out of 5 the book 
hundreds of radio service experts, tells you what the trouble is—and exactly how to fix 
eee + pa a - oa it with a few simple tools. It’s a service short cut that 
PHYSICS COURSE is. the finest, really works. The book pays for itself in time saved 
easiest - to- understand Radio - Elec- THE FIRST TIME YOU USE IT. Smart servicemen 
tronic Training Course on the mar- use it on every job. 





DO TWO JOBS...IN THE TIME = appa 
NORMALLY REQUIRED FOR ONE! — AUTOMATIC 










py” SPECIAL OFFER! 


36 COURSES IN ONE! RADIO TROUBLESHOOTER’S HANDBOOK tells you TEACHER” 


what to do and exactly how to do it in repairing practically 
radio model in use today. And that is just the be- 


show you exactly 


cially written for home study without an ginning. It also contains the most complete, genuinely help- how to repair 

densed, Starting with a thoroush, eatiiy- ll 11 alignment peaks for ever 20,000 superhete nod dutaon CADE’ MOItrcS 
sed. Sta ing aap — -F alignment peaks for ever 20,000 superhets and data on 

Seadoo ag ae be saa ae te I-F transformer troubles. Hundreds of additional pages con- RADIO MODE 

step through the entire field of basic tain tables, craphs, charts and service information to help Fix Radios Without 

Radio-Electronics Actually, RADIO you repair any radio ever made easier, AND TWICE AS Costly Test 

PHYSICS COURSE gives you the scope FAST! You get the complete, manual-size book for only $5. Equipment 

of 36 compiete courses in one big book. See money-saving offer below! 


BeeAmaa, y . 
MONEY SAVING 







Let Ghirardi’s RADIO TROUBLESHOOTER’S 
HANDBOOK save you time and money on 
common service jobs. Let his MODERN 
RADIO SERVICING train you for professional 
service work of all kinds! Get BOTH big 
books for only $9.50 ($10.50 for- 
eign.) See Money-Saving Offer 
in coupon. 


Dept. RE-128, Murray Hill Books, Inc. 
232 Madison Ave., New York 16, N. Y. 

Send me the books checked below for 10 days’ examination 
10 days, I will either pay for the books plus a few cents postage 
to you postpaid. (Postage paid on cash orders; same return privileg 
on approval in U.S.A. only.) 

[) RADIO PHYSICS COURSE, $5 ($5.50 outside U.S.) 

-] MODERN RADIO SERVICING, $5 (£5.50 outside U.S.) 

C1) RADIO TROUBLESHOOTER’S HANDBOOK, $5 ($5.50 outside U.S.) 

Ci MONEY SAVING COMBINATION: Both Modern Radio Servicing and J 


tadio 
Troubleshooter’s Handbook, only $9.50 for the two ($10.50 outside U.S a 
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SAVE 50} 
OW KITS! 


g PHONO OSCILLATOR oe 
2 TUBE KIT 

4] a If you know value, 
this is it! Orders 

‘ come from Maine to 
Miami, Sandy Hook 

25 WATT to San Francisco. 
yy oe Gain 1: . Hi gain with 
KIT ier > j : 

: A wonderful buy! Make microphone jack and Bs 
up an amplifier worth all parts 
$50 to you. Powerful t including 
enough for audit $ = 
seating 1500 Pe tubes. 
Separately contrelled 
Mike & Phono inputs, 
All parts including 
drilled chassis, 









cuit diagram, 
ete, 


FILAMENT § 
TRANS. 
FORMER 


POWER 
TRANSFORMER 
A Excellent for ARC/5 
or 274N; 807 power 
supply. 1500v C.T., 
bargain * 150 ma, 6.3v 2.5a, 


A hot item— 


priced... | 6.3Vv 1.6a, 
’ ff 5v3a; 1lbv 
60-60c pri. 


6.3v Sa, Zl 

5 - Oe pri, 

7000 volt in- 
: sulation. 





UNIVERSAL TROUBLE SHOOTER — Locates 


every service trouble. Does everything and guar 
) do everything we say it will . Aligns 
t ‘ . Weak spots, defective 
ain. All parts ineluding 
plug. 2%4x6x3” 








PRICES NET F.0.B. OUR PLANT 


Write for 


Universalis fore) 


Soeaatty oo OTN SN GS Sn 
WaAlker 5 9642 








Dr. Vladimir K. Zworykin, Vice-Presi- 
dent and Technical Consultant of RCA 
Laboratories, Princeton, N. J., has been 
awarded the Presidential Certificate of 
Merit for outstanding services to the 
United States during World War II. 


Webster-Chicago Co. of Chicago an- 
nounces the appointment of John W. 
Walt as sales promotion manager. 
Mr. Walt has been sales supervisor for 
Webster-Chicago nylon phonograph 
needles. 


Dr. Karl Kessler, formerly on the fac- 
ulty of the University of Michigan, has 
been appointed to the staff of the 
Atomic and Molecular Physics Division, 
National Bureau of Standards, where 
he will be concerned with the study of 
atomic and molecular spectra in the 
Spectrocopy Section. His work will in- 
clude the study of the hyperfine struc- 
ture of minute quantities of new arti- 
ficial elements, the determination of 
atomic energy levels and nuclear spins, 
and further analysis of the spectrum of 
uranium. 


William P. Lear was elected at a Board 
of Directors meeting of Lear, Incorpo- 
rated, to the newly created post of 
Chairman of the Board and at the same 
time, Mr. Lear nom- 

inated Richard M., 
Mock as President. | 
Mr. Mock was elect- 
ed President and the 
Board also con- 
firmed Mr. Lear’s 
position as Director 
of Research and De- 
velopment in addi- 
tion to being Chair- 
man of the Board. 


H. F. MeMurdie, authority in the field 
of microstructure, has been appointed 
Chief of the Constitution and Micro- 
structure Section of the Mineral Prod- 
ucts Division of the National Bureau 
of Standards. 


Dr. O. S. Duffendack, president of 
Philips Laboratories and a director of 
the North American Philips Co., Inc., 
of New York has been decorated by the 
British Consul General of New York 
with the ribbon of the King’s Medal for 
“Service in the cause of freedom and 
for valuable services rendered to the 
Allied war effort in various fields of 
scientific research and development.” 


John F. Rider, Publisher, Inc., of New 
York, announces a first “Public Ad- 
dress Manual.” 

The Manual contains 2,024 pages cov- 
ering the products of 147 manufac- 
turers. This loose-leaf volume is priced 
at $18.00. 


Browder J. Thompson, Associate Re- 
search Director of RCA Laboratories, 
has been awarded posthumously the 
Presidential Certificate of Merit. He 
was killed in action overseas in 1944 
while serving as consultant to the Sec- 





retary of War. 


People 








Dr. Karl R. Spangenberg, specialist in 
vacuum tube research, has been grant- 
ed leave of absence from the Depart- 
ment of Electrical Engineering, Stan- 
ford University, Palo Alto, California, 
to become head of the Electronics 
Branch of the Office of Naval Research. 
He will be charged with the planning, 
coordination and administration of an 
extensive program ——— 

of electronics re- 
search for the Navy, 
which includes work 
in propagation, ra- 
diation and interac- 
tion with matter, 
electron ballistics, 
physics of compo- 
nents, circuitry, sys- 
tems and instrumen- 
tation. 





Joshua Sieger, chief of 


Britain’s 


engineering 
wartime radar pro- 
gram, has been ap- 
pointed Director of 
Research and Devel- 
opment of Freed 
Radio Corporation, 
as announced by Ar- 
thur Freed, Presi- 
dent of the concern 
which manufactures 
Freed-Eisemann ra- 
dio-phonographs and 
a line of television 
receivers. 


Great 





Leslie J. Woods has been elected Vice- 
President—Industrial Division of Phil- 
co Corporation, it was announced by 
James H. Carmine, Vice-President— 
Distribution. 

The Industrial Division handles the de- 
velopment and sale of Phileco automo- 
bile radios to the motor car industry 
and also sales of aircraft radio and 
radar equipment to the armed forces as 
well as industrial electronic and com- 
munications equipment developed and 
manufactured in the plants of the Cor- 
poration. 


Dr. Ralph Brown, research director of 
the Bell Telephone Laboratories, has 
been awarded the medal of honor for 
this year by the Institute of Radio En- 
gineers. 

One of the country’s leading exponents 
of radio communications, he received 
the medal in recognition of “distin- 
guished service rendered through sub- 
stantial and important advancement in 
the science and art of radio.” 


Daniel E. Harnett has been appointed 
as Director of En- 
gineering for Emer- 
son Radio & Phono- 
graph Corporation 
Harnett comes to 
Emerson Radio from 
the Harnett Elec- 
tric Corporation of 
Port Washington, 
N. Y., where he 
served as president 
of the corporatio: 
for some time. 


RADIO-ELECTRONICS for 
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Miscellany \la7 
Radio Thirty-Five Bears Ago 


a mn dn Radio - Television -Electronic USEFUL 
WUGO GERNSBACK Parts & Equipment Specials|} XMAS GIFTS 




















Founder a FEI EVICINN PATUOANE BAY uicu)D 
TELEVISION-CATHODE RAY HIGH PLEASE TEAR OUT 
Modern Electrics .......... VOLTAGE 

Electrical Experimenter .... ° 2000 volt D.C. Power Supply THIS ADV. AS REMINDER 

Radio News ........-+-+0+. For an unbelievably low price, we can supply 

Science & Invention ....... ee a completely filtered television or cathode ray 

Radio-Craft euat 2600 volt D.C. power supply. Why bother with 

Short-Wawe Craft .....ccccccccccccces bulky ang = 60 = supplies or ex- 

. . pensive R.F. power supplies when you can 

Wireless Association of America ...... i= purchase a complete 2000 volt D.C. unit (not 

a kit), ready to plug into the 110 volt A.C. 

Some of the lerger libraries in the country still have power line. The ridiculously low price has been 

copies of ELECTRICAL EXPERIMENTER on file for made possible by a fortunate purchase of high 


interested readers. quality components. These units are brand 


In ELECTRICAL EXPERIMENTER | | "°°"? ‘vist and exartilses: 







































































December, 1914 4000-6000 VOLT TELEVISION SUPPLY 
Similar to the unit above, but has a much 
The Radio Laboratory at Columbia higher D.C. output voltage suitable for use 
; ‘ with the new 7” and 10” television tubes. 
University RE Rreiec See tpatasseee $12.50 
A Quick Throw Aerial Switch by Frank RADIO NOISE FILTERS 
H. Broome Eliminates extremely noisy radio reception due to 
ss : - . . power line disturbances caused by lights, refrigerators, 
The Wireless Direction Finder ——— Ee a Gum, dean, & 
Galena Detectors Fliters out man-made noises in the broadcast, short- 
. wave n - requen 
Resonance Telephone Receiver Designed for ait vation. epsllonces, ond clectrical 
The Calibration of Wavemeters for atv 120 volts AC or DC. “9 pe aaa bin ped 
7 in a metal cas ” lo” 
Wireless Telegraphy = with male and female tine connecters. z saci 
A New Wireless Break-in System by PRICE ONLY $2.25 
A. J. Klaneck Industrial Type Radio Noise Filter—Will handle up 
A Pocket Wireless Set by Leo E. Gleim hares ee oe ee ae de vt hs 
The Potato Detector 2 —t—t«—id:~CYC t 10 FA 
A Wireless Outfit on an Automobile by EASILY ASSEMBLED RADIO KITS AND FIGURES 
Frank C. Perkins 5 Tube AC-DC superhet kit furnished in a vb 
brown plastic cabinet of artistic design, cab- — Fees ee becem, 00 ta Geen 
inet size (9"x5"x6") covering Radio Th Construction, Servicing, includ- 
: on . 9g, includ- 
PLAGIARISM ——. condenser tuned; with 2 double tuned ing Important Dota on Developments in Television 
» « a - o Fo Be ectronics an Trequenc odulation, Review 
The level of honor se liens Tubes ee 3: 128A7, 1-128Q7, 1- 12SK7, Questions and Anewers, alculations & Testing. 
tributors is high; but occasionally some 1-325 anh 1-506 ne § Highly Endorsed —Indispensable for Ready Reference 
. ° ° 6 . . PRICE $11.95 Standard tubes and Home Study. 
dishonest individual sends us an item 
‘copied f th ravi * even 6 TUBE 3 WAY PORTABLE KIT $4 COMPLETE + PAY ONLY $1 A MONTH 
copled SFOm AnoIner Magasine, oF ¢ @ For operation on 110 volt AC or DC and 4. 2 [ous Own akill with the fecte and Heures of 
Son " , at r . le 7 - 
ame at ae ‘— pel tagger aaa s circuit teal Titust Trade Information Ina andy form. 
——- ° P ¥ a < s e y illustra t rsta! 
This is theft, and would be conti ibutors @ Full vision dial Endorsed. Cheek the book Jou want tor’ 7 days’ 
are warned that this magazine takes a @ High gain loop Free Examiuatio 
very serious view of such actions. Liter- oS a a OM, — He Money, Totuin to pay Dostman, 
ary theft is punishable at law. If you . Tubes. used 1A7, 1H5, 3Q5, 117Z6 and T HERE -—— 3g 
have worked up an idea from RADIO- PRICE $13.75 Saks bcaeiilinias ala MAI L 0) K D ER R 
ELECTRONICS or any other source in an Sa ee Te AUDEL, Publishers, 49 W. 23 St., NEWYORK 
interesting way, an item on it may be 6 TUBE, 2 BAND SUPERHET KIT sieclianiesasteeg . . 
perfectly acceptable, providing the Bante coed SS eee & EG end 6-18 MC tose nt meses fr Ena cusmaarin bore 
source is stated. Proper crediting is the Full vision dial cnatl $4 montity on each boot uneh © taave pale ovies 
verfect antidote for plagiarism von Feel tuned, with two double tuned otherwise, t will return them, 
Submission of any ‘en to the Radio- Wainut veneer: wood cabinet D) ELECTRICIANS EXAMINATIONS, +80 Paros 34 
” “ dit . a ages . 
Electronic Circuits or Try This One sec- PRICE $15.75 7 re hy yt ee bages*. i 
tion also implies that the contributor A SCIENTIFICALLY DESIGNED ELECTRICAL DICTIONARY, 9000 Terms’ | 2 
has actually constructed the item de- PHONO SCRATCH FILTER [) ELECTRICAL POWERCALCULATIONS, 425 Pes. 2 
; : ; Gumtes ak aes ek Gen ela HANDY BOOK OF ELECTRICITY, i440 Pages 4 
scribed and that it works satisfactorily. reducing objectionable needte "serateh without alter. a ELECTRIC LIBRARY. id 216 ae Pos’. $1'5i 
7 . La ide “e itte ing the brilliancy of opr roduction. vol., 7000 » $1.50vol. 
If unworked out ideas are submitted Contains a HI-Q SERIES resonated circuit. Tested C) OlL BURNER GUIDE, 384 Pa ges _ 1 
they should be indicated plainly as such. by means of an audio oscillator and an oscilloscope REFRIGERATION & Air Conditioning’ 1280 Pes. 4 
P Sees 6 Are ae oe ) POWER PLANT ENGINEERS Guide, 1500 Pages. 4 
[| PUMPS, Hydraulics & Air Compressors, 1658 P s. 4 
CORRECTIONS Prite weave ee tierce 91-98 | | F) WELDERS GUIDE, 400 Pages... * 
. . ° ING, ages 2 
There is an error in the diagram of THREE TUBE PHONO AMPLIFIER . SHEET Sek Goctees ceeLpet, ett. 1 
> > dec ‘fier < e A bled unit ready for installati ing t 2 
the a.c.-d.c. amplifier on page 84 of the and volume contrel and six feet of rubber ‘$2 95 C) AIRCRAFT WORKER, 240 Pages... 1 
September, 1948, issue of this magazine. CHE occ sccees ae” Nakeaene "yates: °° ° ) MATHEMATICS & CALCULATIONS, 700Pgs.. 2 
The cathode bypass condensers and the With Complete Set of Tubes ............... $3.95 ~ MECHANICAL Durer bes 00 Pages 7 3 
biasing resistors are connected to a mere PHONO OSCILLATOR s AUTOMOBILE GUIDE, 100 Pages ihe ‘ 
2 4 5 : 7 reless phono oscillat t it di f ages 
common line. This line should be erystal pick-ups or voice from. carbon mike through Mm) MARINE ENGINEERS Handy Book, $280 6 Pages 4 
rrounded. ee ee oe ceo be seed a2 an $2.95 . wee paves | GUIDE, 160 Pages 1 
. " " * wd 480 Pes. 2 
oe ee ee Feant F. Abeens, of | ee ee es $3.05 | | [1] MILLWRIGHTS & Mechanics Guide, 1200 Pgs. 4 
remple, Arizona, for this correction. SPECIAL! SPECIAL’ ~ r} CARPERTERS & Builders Guides C4 vols) ¢ 
rati . 7 4+. J g eamfitters Guides (4 vols.) . 
The regeneration control was omit Mammoth assortment of radio and electronic [] MASONS & Builders Guides (4 vols.) 6 
ted from the diagram of the pocket-size parts, not less than TEN POUNDS of new MASTER PAINTER & DECORATOR, 320 Pps. 2 
receiver shown on page 62 of the transformers, chokes, condensers, resistors [) GARDENERS & GROWERS GUIDES (4 vols.) 6 
‘ > pag . switches, coils, wire, hardware, etc. A super- 0 ENGINEERS one Mechanics Guides 
March, 1948, issue. The author informs buy for experimenters, service- $1.25 ast 1, 2, 3.4 20. 6, 7 an nd 8 complete -+- 2 
1° 4 4 nswers on Practica 
us that this control is a 50,000-ohm | | Men_and amateurs for only... ENGINEERS & FIREMANS EXAMINATIONS | 1 
potentiometer connected across L2. The Satisfaction guaranteed on all merchandise. 
.001-uf screen bypass condenser and WRITE FOR FREE CATALOGUE Name rr 
the upper end of the 1,000-ohm biasing Srne 
resistor should be connected to the com- RADIO DEALERS SUPPLY C0. ow 
mon negative lead tied to the No. 1 pins 135 Liberty St. New York, N.Y. | | °eu»e#e*2-———_——__-------- 
and the rotor of the tuning condenser. _ R67. 
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HEARING AID MIN- 
IATURE PARTS!! 


BONE _ CONDUCTION 
RECEIVER — Famous 
nake vibrating arma- 
ture type Law imped. 
Makes excellent Pillow or 
Miniature Speaker: or 
Contact Mike Plastie 
housing, 1%” x %” x %”, 


4 for 9.95 


HEARING AID AMPLI- 
FIER ASSEMBLY .. 


tube 


Vacuum type 
(CHOOT. S03) ake a 
teal Vest Pocket Radio, 
viding only tuner sect. & 


speaker or phone. Ready- 
Wired miniature compo- 
nents inelurle 2 controls 
‘1 A 1 megs), dble. 
choke, output trans., 
switch resistors, con 
lensers, ete Complete 
with Schematic Diagrams 
for Building a 2 or 3 
Tube Set. Less tubes & 
case. Overall; 2” x_%” x 
”. WEIGHS 

OxEX 3! ws 2649 


MINIATURE ALNICO V 
MAGNETIC PHONE 
- Hi-fidelity, for 
above Hearing 
Aid’ Amplifier as PM. or 


Speaker. 





“OUNC 
TRANSFORMER (%” ; 
1 yi” 


». 2000 ohm tapped 


ER” OUTPU 


xa 


double 


primary to voice 
coil, Exeellent with Beam 
Power tubes (5016 50B5, 


etc.) ¥ 9 
12 for 5.00 
3:1 AUDIO TRANS- 
FORMER bec resist. 
see TaOO Hermetically 
sealed. 2” x 154” x 1%” 
69ce—2 for 1.25 
RCA VICTOR. POWER 
TRANSFORMER for 

“9 45 ; 





models R-32 52 or 

; Unshiek . $5.95 
Shpg. wt. 7 Ibs. 

MINIATURE SOCKET 


MTG. PLATES 

mini-sockets in  @tandard 

socket hole, 

ea. .03—10 for .25 

TUBE CARTONS 

Plain White 

Miniature (1” sq. x 2%”) 

Per 100 


For mtg 


large 


GT size (114” sa. x 3%") 
Per 100 . ° 1.25 
Medium (1%” sq. x 4%”) 
Per 100 1.49 
Large (2” sq. x 5”) Per 
MOD nercccccccoescees 1.79 


RECORDING PARTS 
SPECIALS!!—RM-4 RE- 


CORDING MOTOR. 
Heavy duty, L1lOV, 60 
cveles Silent operating 


for WIRE TAPE or DISC 
RECORDING & PLAY- 
RACK. 3%” sq. x 2%". 
Less turntable, mtg. plate 
& reduction drive wheel. 
Shpe. wt. 

Ibs. e 















Overall 16% 
Shpg. wt. 10 1 


rs x 


BIG NEWS !!! 
FOR RADIOMEN! ELECTRICIANS! 


STUOENTS! 


Cash in Now— 
Repair all types 
of Electrical Ap- 
pliances, Motors 
& many other 
popular items 
with the new 


“LEOTONE 
UTILITY 
TESTER” 


REFRIGERATORS 

HE 

AIR CONDITION- 
ERS 


VaAcUuU 
CLEANERS 


MOTORS OF EVERY TYPE 





Ranges: AC Volts 25 25—DC Volts 10, 50 & 250; Cur- 
rent—20 MA; Resistance 0-50,000 ohms. 
FEATURES: 
@ Simplified Range Selection 
e Large industrial fan type meter. R edly con- 
structed and with Hi-Torque Movement for superior 
performance 
e@ Will test: Fuses, Condensers, Resistors. Line Cords 
Field Coils, Switches, Controls, ete tc 
@ Excellent TROUBLE-SHOOTER — instantly locating 
Shorts, Opens and Grounds. 





@ Will indicate: Excessive Leakage, Blow Fuse Line 
Voltage, AC or DC Current, etc. 
The LEOTONE UTILITY TESTER comes compiecte with test 
leads and operating instructions. Housed i a black 
crackle finish steel portable case with hi i 
i. WOW QUE. ceiasss meee - 95 
hipping wt. S Ibs. ° 

In Kit Form--easy to assemble, complete wit structi > 
ONLY . 11.45 


e 
RS 
RADIO CO. 
vy} 4-4-1-@e) motel, | -4- met, om al 4 emote) | a) 
65-67 DeY STREET. NEw YORK 7, N.Y. 
WORTH 2-0284-5 
0) 0) 0 Om a en ©) ae 2.19) Ole 7... 


MEDIC 


yt 


ETC. Sloping di 2 ioe), & 
GRILLE AND SIDE TRIM. Marine 


RADIO-AMPLIFIER 
STEEL CABINETS 


handsome, multi-use 


PPARATUS 
« CHROMIUM 
Wrinkle finish. 
bumper feet. 





grey 
Rubber 


BRAND NEW—ONLY 1.59 






6 TUBE CHASSIS to fit 
above cabinet Cadmium 
ylated steel, all necessary 
mt holes cut. Shpg. wt 
3 Ibs ic 
COMPLETE FOUNDATION 
KIT o ABINET 

CHASSIS . --1.98 


MORE TUBES AT 
NEW LOW PRICES!! 
STOCK UP NOW ‘at up 


to 800 off list 
condition, Gi 
TEED FOR 90 


Unsealed cartons 
5, 37. 3 bons 











3 
12817 or 


SOBS .ccccccceess 


FORCED BY POP- 
ULAR DEMAND.. 
We bring you again 
LEOTONE’S SEN- 
SATIONAL 
“JUMBO RADIO PARTS 


ASSORTMENT” 
BEATS’EM ALL! 
Imagine 17 FULL 
POUNDS of choice new 
and dismantled Radio and 
Electronic — Coils, 
Sockets, Trans- 
formers, Hardware, Speak- 
er Accessories, Resistors, 
Condensers, ete 














te., ete. All 
these and MUCH MORE 
(shpg. wt. 21 
lbs.) for only.. e 
CHECK FREE 
SUPPLEMENTS 
DESIRED 
3c “RECORDING 
PARTS & AC- 
CESSORIES” 
O“ALNICO MAG- 
NETS” 
§O“HEARING AID 
& MINIATURE 
PARTS” 
“RADIO & ELEC- 
TRONIC SUP- 
PLIES” 

C0 “GEARS, SHAFTS 
& PULLEYS” 
WIRE RECORD-PLAY- 
BACK HEAD—Precision 
built Triple-Coil (record, 
playback, erase), 4 pin 
plug-ir type Moulded 
bakelite housing (1%4” x 
1” x %”) accurately “‘Y”’ 


grooved for maximum fi- 
lelity & sensitivity. For 


replacement or 6 95 
. 


new application 











DONT BUY 


a Magnetic TAPE RECORDER |] Sogo OF MSE OFS sta. NGS Mapas «ee 





UNTIL... 

















Amp.ir 


398-10 Broadway New York 13, 


for technica! literature. 














-61 12AT6 .. .59 
+» 45 35W4 .. 45 
6s 


BES 8 50B5_.. 
OFF ON ALL OTHER TYPES 





GET ON 


ou 
LIST NOW! 20% OEPOSIT REQUIRED WITH C.O.D. 


ORDERS. 
JOYCE fotiwoon sn, cautronnta 











J NO SURPLUS! 


NATIONALLY ADVERTISED TUBES 











. 

- 
you find out about the remarkable new in- . PLUS MANY MORE ITEMS. 
strument that DOUBLES your playing time— e« 
cuts your tape costs in HALF! Write today « 

— 

RADIO ELECTRONICS brings 
R Corp. or America latest news from 


industry. 


N.Y. 


all branches 


you the 
of the 


Miscellany 


NEW BATTERY HAS LONG LIFE 


A dry battery developed by National 
Carbon Company for use in hearing 
aids will give satisfactory service three 
times as long as a standard cell of the 
same weight. The new Eveready 1005-E 
hearing-aid A-cell, like other batteries, 
needs oxygen to neutralize the hydrogen 
which would otherwise collect on its 
carbon electrode. However, the 1005-E, 
















OXYGEN FROM 


NTACT 
AIR ENTERS homme 


PLASTIC 
CASE 
CARBON 
LUNG 


GELATINIZED 
ELECTROLYTE 


ZINC 
AIR SPACE 


WAX SEAL 


instead of using oxygen-liberating man- 
ganese dioxide—a depolarizer—draws 
its oxygen from the air. The large 
space taken in the ordinary cell by the 
manganese dioxide is thus free in the 
new unit to hold a larger supply of 
active chemicals. 

What allows the battery to draw its 
oxygen from the air is its peculiar “‘in- 
side-out” construction. Most flashlight 
cells have a zine casing with a carbon 
rod up the middle. The 1005-E has, as 
the diagram shows, a zine core between 
two plates of porous carbon. The car- 
bon plates are placed against openings 
in the sides of the case. In manufac- 
ture a strip of adhesive tape covers the 
windows. Before use, the buyer peels 
off the tape. 

At present the cell is being made only 
for use as an A-battery in hearing aids. 
However, other sizes and styles will be 
marketed when uses are found. An at- 
tribute of the cell which may make it 
especially valuable is the constancy of 
its voltage during its life. 


TV SET ADS MISLEADING 

TV set advertising is sometimes 
misleading, according to a statement by 
Raymond B. Willson, operating mana- 
ger of the National Better Business 
Bureau in a bulletin issued recently. 

The Bureau has received numerous 
complaints that some sets advertised as 
“receiving all channels” actually will 
not receive the high-frequency stations 
at all, or if they do, reception is poor. 

The Bureau recommended that th« 
number of channels which can be re 
ceived should be clearly stated in all 
advertising unless the receiver will 
actually receive all 12. It also said that 
installation charges should be fully and 
correctly stated in all advertising mate- 
rial. 
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CROSS POINTER 
INDICATOR 


pen ~* wieme. movement 
bd Each movement 

Gente on to 6-term receptacle 

at rear. Originally used $ 

in ILS equipment. New . 














INSTRUCTION MANUALS 
BC 312, BC 
SCR 281 . 
ZA Eapt. 
SX-32 ... 


VIBRATO RS 
3-39 = a: 


TR 1210, 12 vde, 
OAK V-6675, 
Mal. Type G534C. 
Mal. Type G629-C, 
Radiaart VR2, 6 v. DC, ME a0 oe 
frs. quantities in all types available. 


XMTR TUNING UNITS 


or BC 610; TU 48 (2.5-3 me); TU 47 (2-2.5 me); 





td SS (8-18 me). Each ......cccccccccsccsces $i. 
For BC 223AX: TU 17 (2-3 mc); TU 18 (3-4.5 
Ps EE . Sepbachebode os snnecesebengeenhans a! $I. 
BC 306-A, Antenna Loading unit for BC 375 & 
BC 191 


6-section ceramic capacitor, 10 -460 mmf, 400 vde, 








originally used for Collins ART-13 xmtr...... $ .69 
SCR Gi0 {1-10 METER PORTABLE/ 
MOBILE RIG 


SCR 610 portable transmitter-receiver, 27 to 38.9 
me. crystal controlled, using FM for efficient oper- 
ation. Unit ——- of — revr BC 659 and 


—— supply PE rating $25.00 











2 ak. Stigintly used, 
excellent condition. Less xtal 

ROTARY BEAM CONTACTOR 
ASSEMBLY 


6 Heavy duty Contact Rings, 12” wide, 312” diam, 
mounted on low-loss form with bearing to fit 15.” 
diam shaft. An excellent unit for feeding that new 
beam. Each ring is brought out to a separate pin. 
NOW cccccccccccccccceresescessssees $5.45 ea. 


VFO KIT FOR 80 METERS 


ARC-S. Xmtr_M.O. parts and circuits for at new 
VFO-exciter. it consists of the following: 26029 
M.O. coil; 2 56: uning condenser; 1 49 

a cap; 1 #ARC-5 Xmtr. schematic. Complete 
































DYNAMOTORS BAND PASS FILTER 
Input Output Radio 7047 ee 
Type Volts Amps Volts Amps Set Price* ey —_- — ona. 
BD 77KM 14 40 1000 .350 BC 191 _ $20.00 N peaked at os. oS 
$14.00 LN width: 650 cycles at 20 db. 
PE 73 28 1 1000 .350 BC $24.50 N Down from peak. High-to 
DM 21 14 3. 5 .090 BC $3.4 5 LN high impedance. Can be 
DM 21CX 28 1.6 -090 BC : $3.45 N plugged into ‘phone output of 
Bu ae kids Hb omcam Sats relents, Si 
5 “ 4 b 5 ae out QRM. New with 
DM 33 28 7 +250 BC 456 $5.50 N pdm diagram $2.25 
DM 42 li 46 .110 SCR 506 $6.50 LN 
.050 
‘yw ES 
PE 55 12 3% 500.400 SCR 245 
PE 86 28 1.25 250 .060 RC 36 GREAT TUBE VALU 
PE 101 C 2.6/ 400 .135 SCR 515 , . ae 
800 020 pee --$ Pe oe i Ay: rT S 335 
AR $3 2 a25 ° 25 Nido ere ea 2 
23350 97 «175285 075. APN-1 Ts |... ‘eg|ioy 6C/843_ .... | 59 
35X045B 23 12 ©6250 060 c21°.:.  .68|42A6_ sa 2eleee - 38.00 
0515 12/24 4/2 500.050 a2. asoclianey .. 68/874 °::: 2.95 
B-19 pack 12 «(9.4 275 ~.110 Mark II 322 25.00/12SF7 49/876 . 4.95 
500 .050 326 25.00|12SR7 . 72 R . 78.50 
*N—New. LN—Like New 2327 5.00/15 a 1.40/1005 . -35 
2531 25.0C\28D7 .. 75 4 ° +4 
24532 25.00/30 (Spec) 7 : “ 
INVERTERS 2538 25.00/45 (Spec) Seliszs ::: ‘38 
25.0C/39 44 . 49/1961 ° J 
PE 206-A: Input: 28 VDC @ 38 amp. Output: 80 volts 4 25.00/35 51 72|8012 . $28 
@ 500 volt-amps. 800 cycles. Leland. New, complete with 3331 55.00/227A 3.85 |9002 ° -65 
enclosed relay, filter, instruction book ............. 2x2/879 . 6ci225 .... 8.80|2004 ... 47 
E 218: Input: 25-28 VDC @ 92 amps. Output: 115 volts ged 65/268-A ... 20.0C\ceq 72°" 47 
@13 00 volt-amps, 380-500 cycles. New, Herm. Sealed, $49.9: 3BP1 2.25|255-a 19.5¢ ~p ° a 
3c24 -60/417A 22.50\¢ 327 * 20.00 
- 3630 ... 7 aee 90.00/Fc assa_165.00 
S08 .... : 45.00/FC 271 : 
30’ U.S. ARMY SIGNAL CORPS 3epi/si.. 3.50832 setlen sen: 22-02 
RADIO MASTS i 
3DP1 90.00/GL 697.. 75.00 
Complete set for the erection of a full flat top antenna. 3eP1 2.95/615 -B9/ML 100.. 60.00 
Of rugged plymold construction telescoping into 3 ten- 3FP7 1.20/703-A 7.0cjQK s9 65.00 
foot sections for easy stowage and transportation. A per- 3GP1 3.50|704-A -75/QK 60 65.00 
fect set-up for getting out. Supplied complete: 2 com- 3a5 -79|705-A 2.85\QK 61 5.00 
plete masts, hardware, ee crate. Shipping wt. seri ~__1-20}707-8 +20.0C/QK 65.00 
PENG I-A" New co $39.50 per set | Sort <> sSslnise << iaeclve'ort a3 
-223-A. Now ......- sc . ° " 1.00 
SFP7 3.50|720BY 50.00/VR 130 1.25 
53P2 8.00|720CY 50.00\VR 135. 1.25 
AUTOMATIC CODE EQUIPMENT =— acy ©<: “i:Solzza:nm': azsc\vu tao. hee 
6AC7 ‘ 5 . 1.00 
GO asses 2.00\7248 1.75\VU 134 1.00 
Tape Pullers (McElroy), TP 890. 110-120 v. 2.50 636 1.00|724-D . 2.5¢|WLS32 4.75 
ME. shteeseseeeeanhsoeheensreeeeetanvcesa ea. 6K7 -55|725-A .. 25.00/WN see 3.00 
aa pve pg E , oe) TG 815, complete $3.50 ea. 6L6GA 1.00|726-A 15.00|\WT 26 5.00 
DOPS Rte $1.00 6SC7 -70\800 ... 2.25\t With co. 
CODE TAPE, blank | paper, a — 11/16” wide Per roll $.50 6SL7 2.00|801-A 1.16|* Photocell. 



































131-C 
Liberty St. 
New York — N.Y. 





All merchandise si eae Mail a> + tag =~ A oy All mt -- 524. New York City. 


COMMUNICATIONS EQUIPMENT CO. 


MANUFACTURERS QUANTITIES AVAILABLE 


HONE 
DIGBY 
9-4124 























NATIONALLY 
ADVERTISED BRANDS 


TUBES 


TUBES! 


RCA — Kenrad — Sylvania — Tung-Sol — National Union — Raytheon — Philco — Hytron 


All new tubes. 100 guaranteed. Individually bored. 





ELECTRIC PORTA 
Leatherette Covered. 2 


12 inch records 
Alnico 5 Speaker. 





with cover 
Rim_ drive 


BLE PHONOGRAPH 
Watt Amplifier. Plays 


closed. 5 inch 
constant speed. 








4” P.M. Speaker..... 


Self starting motor. High fidelity pickup. 
Size 17"x13"x7%”. List Price $29.95 
SED WOME b6sscccccccsasecseaveeed $15.95 
CTS CF Tee wescscscccsosccees $14.95 
SPECIAL PURPOSE 
RADIO TUBES 
§1B22 ........$ 4.95 rrr 1.95 
EE sectnnies 1.95 aes 2.95 
SE dscearn 2.95 BED ceecscese 4.95 
eee 3.95 Me cieseccee 2.95 
5API 3.95 DE, Sseekecoss d 
5CP7 13.95 nt. sevdewsee 
ee 4.95 le eRReSe eee 
MEE. eseesewe 3.95 TEED vosceces 
12GP7 12.95 BON ccccccucee 
SPEAKERS 





5” P.M. Speaker........ veLessoseosess 1 45 
PU, ieee cnenscnsivonsee 1.98 
SPECIAL! 

VOLUME CONTROL 
Ye meg with switch........ beeenad 3 for 99c 





TERMS: 25% 


with Order— 





Balance C.0.D.—F.0.B. Chicago 
Prices Subject to Change 
Without Notice 
Notice: Minimum Order $2.00 





1313 West Randolph Street 








DECEMBER, 





1948 


Dept. RE-I2 


Chicago 7, 





Iinois 











NOW! CASH IN 
on TELEVISION 








FM and TELEVISION SWEEP 
SIGNAL GENERATOR $34.95 


A must for progressive service shops—a 
buy at this sensationally low price! Ac- 


curate!—Aligns FM and television re- 
ceivers. Frequency range 2-227 MC. Out- 
put modulated or unmodulated. High 
frequency insulation throughout, built-in 
power line filter and special Midline ca- 
pacity tuning condenser. Easy to operate 

use it to adjust to new TV channels. 
AC only. Exceptional opportunity to 
purchase instrument of this kind direct 
from manufacturer at a_ tremendous 


saving! 
WIRE 
RECORDER 


RECORD 
PLAYER 


$109 


Com plete 
with 2 reels 
of wire, cord 
for radio 
recording 
and micro- 
phone, 








For Pleasure or Profit 


Simply press a button and begin record- 
ing—anything you can hear, it will re- 


cord and play back! You can make a 
permanent record, or with the money- 
saving “eraser” device use the same wire 
again and again. ALSO: has a TURN- 
TABLE that plays standard 10 and 12” 
dises! It’s a 3-in-1 machine—and sim- 
plicity itself to operate! Voice coil cable 
lets you record radio programs without 
use of microphone—gets improved qual- 
ity. Operates on AC. Beautiful luggage- 
type carrying case. Size: 94%” x 17%” x 
4%”, 





All Items Backed by ECA with RMA Guarantee 
Se ee 2 2S SSB SS eS SS See eee eee ee 
Enclesed find check (or money order) [—) in full 


C] 20% deposit, bal. COD for the following: 
Send me FREE ECA — Bulletin 

) FM Sig. Generator we 
Wire Recorder $109.0 


. reer 


ELECTRONIC CORP. OF AMERICA 


353 W. 48th St. New York 19, N. Y. 
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SPEEDY VIBRATOR TESTER 


The diagram shows a dynamic vibra- 
tor tester designed to speed up auto 
radio repairs. It checks the vibrator 
under actual operating conditions, hence 
the term, “dynamic.” 

The circuit is a conventional auto 
radio power supply. The switch converts 
it to either a synchronous or an inter- 
rupter-type supply. Five sockets are 


a 


5A CIRCUIT BREAKER 
6V0C 


6V DC METER 





provided to take care of the different 
vibrator types. A low reading on the 
output meter or a flickering of the point- 
er indicates a bad vibrator. The 6-volt 
d.c. meter measures the supply voltage. 
It is also useful for showing up shorted 
vibrator contacts. 

DALE W. COURTER, 

Vincennes, Ind. 


OUT METER 250V0C 
+ 


AMPLIFIER AND SPEAKER AID SERVICEMAN 


In my repair shop I have used two 
pieces of equipment with very good re- 
sults: one is a little one-tube amplifier, 
and the other a simple PM speaker with 
output transformer and jacks connected 
so that the voice coil may be used with- 
out the output transformer if neces- 
sary. 

A third tool is a simple single-con- 
ductor shielded lead with a phone plug 
on one end, and on the other test clips 
consisting of prods over which slide alli- 
gator clips. 




















N7L7 
PLUG 
3} 6 
yackt 401 KS be SI 
voH ri = 
470K: 8 1 . H7VAC 
= ms wheel JACK 2 
25 70 120 20) 

PLUG 25V 150V JACK3 
' —<"]] 

PM SPKR $2 








S| 
so ALLIGATOR CLIPS 2=5Ka CT 

To use the latter equipment as an 
audio signal tracer, the test leads are 
plugged into jack 1, and the amplifier is 
coupled to the speaker through jack 2. 
One advantage of this tracer is that it 
is not necessary to take the radio out of 
the cabinet in order to use the probe— 
simply fasten the ground terminal of 
the test lead to the chassis and insert 
the hot terminal into the control grid 
hole of the socket of each audio ampli- 
fier tube in turn, removing only the tube 
whose circuit is being tested. Thus the 


| point where the signal is lost can be lo- 


cated immediately. 


The speaker section can be used inde- 
pendently of the amplifier-tracer circuit. 
If a radio has a defective output trans- 
former or speaker, the test speaker can 
be used to check for other defects in the 
radio. The test lead is plugged into jack 
2, and the alligator clips are attached to 
the terminals of the output transform- 
er primary in the receiver. Switch S2 
varies the impedance to match roughly 
that of the receiver under test. Jack 3 
is used for amplifiers and radios with a 
built-in output transformer and an ex- 
ternal speaker, when the speaker is 
either damaged or not at hand. 

With this equipment I save consider- 
able time which would otherwise be 
used in soldering output transformers 
into the set or rigging up a temporary 
speaker. 

PERSILES B. GUTIERREZ, 
Panama City, Panama. 


CAPACITOR TESTER 

This capacitor tester uses a discarded 
35Z5-GT with half the filament in the 
circuit. A good paper capacitor will 
make the lamp blink about once every 
30 seconds, a shorted one will make the 
lamp stay lit. Electrolytics are shorted 
if the lamp goes on, may be open if it 
stays off. 

Of course a good 35Z5 or other recti- 
fier will work well, but the circuit can 
use an otherwise worthless tube. 

W. F. ONDER, 
Arnold, Mo. 






35Z5-GT 
BURNED OUT 
FIL SECTION 
PINNe’2 —— 
—_——J 


LINE CORD $ 
2602> 3 
2VAC/DC + sso 
| ow 1/4W NEON 
<«—?2 —o 
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A CHALLENGE—°?"“" a model] 247. Disregard the unbelievably low price and compare it on the basis 
of appearance, quality and performance to any other Tube Tester (ANY MAKE, ANY 
PRICE). If you are not completely satisfied with the model 247 after a 15 day trial, return it to us for full 
refund—no explanation necessary. 
The model 247 is not surplus nor is it a hashed over pre-war model. It is newly designed and incorporates new 
advances in Tube Tester design. Read the description below and order one today! 


The New Model 247 


TUBE 
TESTER 


Checks octals, loctals, bantam jr. peanuts, television 
miniatures, magic eye, hearing aids, thyratrons, the 
new type H. F. miniatures, etc. 








Features: 

* A newly designed element selector switch reduces the possibility of 
obsolescence to an absolute minimum. 

When checking Diode, Triode and Pentode sections of multi-purpose 
tubes, sections can be tested individually. A special isolating circuit 
allows each section to be tested as if it were in a separate envelope. 
The Model 247 provides a super sensitive method of checking for 
shorts and leakages up to 5 Megohms between any and all of the 
terminals. 

One of the most important improvements, we believe, is the fact that 
the 4 position fast-action snap switches are all numbered in exact 
accordance with the standard R.M.A. numbering system. Thus, if the 
element terminating in pin No. 7 of a tube is under test, button 
No. 7 is used for that test. 


THE MODEL 650— AN A.C. OPERATED 


SIGNAL GENERATOR 


RANGE: 100 KILOCYCLES TO 105 MEGACYCLES 


*RF obtainable separately or modulated by the Audio Frequency. 


tt 


Model 247 comes complete 
with new speed - read 
chart. Comes housed in 
handsome, hand - rubbed 
oak cabinet sloped for 
bench use. A _ slip-on 
portable hinged cover is 
included for outside use. 
Size: 10%” x 8%” x 5%”. 


oi 


* 








*Audio Modulating Frequency—400 cycles pure sine wave—less than 2% 
distortion. 

wr oe * Attenuation—3-step ladder type of attenuator (T pad). 

*Uses a Hartley Excited Oscillator with a Buffer Amplifier. 

*Tubes: 6J5 as R.F. Oscillator: 6SA7 as modulated buffer and Mixer: 6SL7 
as audio oscillator and rectifier. 


Model 650 comes complete with coaxial cable, test leads 
and instructions. Housed in heavy gauge grey crystalline 99 
cabinet with beautiful two tone etched front panel. 


Size 914” x 10” x 6”. ... NET PRICE: 
The New Model 606 


TUBE & SET TESTER 


A COMPLETE TUBE TESTER A COMPLETE MULTI-METER 





©@ Tests all tubes, including the new post-war © 6 D. C. VOLTAGE RANGES 
miniature lectals such as the {2AT6, . ry 7.8 A on 150 750 1,500 Volts 
12AU6, 35W4, 50B5, 11723, ete. * 0 ‘to -15/30/150/300/1500/3.000 Vel 

© Tests by the well-established emission ose c CURRENT Canara (Vette 
method for tube quality, directly read on © to i 5 15 150 Ma. 0 + 1.5 Amps 
the scale of the meter. e Low RESISTANCE RANG 

© Tests shorts and leakages up to 3 Megohms © to 2,000 Ohms (1st division is 1/10th of 
in all tubes 2 medium RESISTAN 

© Tests leakages and shorts of any one ele- © to 20,000 200.000 os _ RAnaEss 
ment against all elements in all tube.s . wan RESISTANCE RAN ‘OE: 

© Tests both plates in rectifiers. ° 20 Megohms 

© Tests individual sections such as diodes, e 


3 DECIBEL RANGES: 
to + 


triodes, pentodes, etc., in multi-purpose 10 to +38 430 to +458 


tubes. 


Model 606 comes housed in a beautiful hand rubbed 
oak cabinet complete with portable cover, test leads, 
tube charts, and detailed operating instructions— ONLY NET 


Available for Immediate Shipment From Stock—20%, Deposit Required on All C.0.D. Orders 








MOSS ELECTRONIC DISTRIBUTING CO. °° iV Fone TPN 
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SENSATIONAL BUY! 





COMBINATION 
INTERCOM & RADIO 





A REAL MONEY 


— 
Customers Say—|\ maker For you 


“Intercom alone is worth 












your low price. 
You get free a 
6 tube radio in 
this deal plus 
real utility!’ 





Master Intercom 
Station, Including 6-Tube Radio 


Intercom 
Sub- Station 


Combines a top-quality 6 tube superhet receiver, 
plus office or home intercom system in handsome 
walnut-veneer cabinets. Hi-Amplification 3 tube 
intercom permits instant communication between 
radio-master and up to 4 remote sub-stations. Any 
remote station can call the master while radio is 
playing; call can be returned to any remote station. 
Operates on 110 volts AC or DC. 
It's handsome—tt's easy to install—lt's easy to use! 
Price Includes Radio Master, 1 Remote, 50’ wire 

Original retail price was 
$84.50 with 4 remotes. Buy $ 9 5 
from RSE and SAVE OVER 

nee 
Extra Remotes — $3.95 


50%. 

Brand new—only 400 avail- 

able. 

MIDGET I.F. TRANSFORMERS 

Back again—by popular demand! 

RSE scores again with o new and better 
1. F.! 400-500 KC raonge—1'%4”" squore x 
3” high—ceramic based mica trimmers— 
high gain iron cores—pep up old receivers, 
ideal for new construction—and now avail- 
able in either input or output types—for 
peak performance! Individuolly boxed 
in the colorful RSE corton. List price $2.10. 
LRI—input; LR2—output; 

Specify Type. 

d Egg Crate 

Each Dozen of 100 


36c 69¢ $3.95 $29.00 


VOLUME 
CONTROLS 


© Our own private brand—made by 

a nationally known manufacturer. @ The 
same kind that net for $1.09. @ Noise-free carbon con- 
struction, standard shaft and bushing. @ Individually 
boxedinourcolorfulcartoncarrying the RSE equalityseal 
of approval, e Complete with switch, full range of sizes. 





10 M ohms 100 M ohms 

15Mohms 250M ohms each 59% 
25 Mohms 500 M ohms 

50 M ohms 1 Meg ohms per 10 

Song am asstd. $5 ° 50 


500 M Knurled Shoft 
500 M ohms less switch, 39¢ each, 100 for $35.00 


TUBES 


“The All-American Five" 
Here they are—the fastest movers 
ever made—at RSE’s long discount. 
Brand new, tested top-grades with 
regular RMA guarantee. Individu- 
ally boxed in eye-appecling 
cartons, Know your supplier—his 
reputation. Shoot us an order to- 
day—watch your profits zoom to- 
morrow! 
12SA7GT ....65 12SK7GT...65 12SQ7GT...59 
35Z5GT....49 SOL6GT... .65 
“All-American Kit", one each of above . . $2.98 


ORDER INSTRUCTIONS 


Minimum order—$2.00. 25% de- 
posit with order required for all 
C.O.D. shipments. Be sure to include 
sufficient postage—excess will be 
refunded. Orders received without 


) \ a postage will be shipped 
KAVIV 


Demand This 
Seal of Quality 






express collect. All prices 
F.0.B. Detroit. 


SUPPLY & 





ENGINEERING CO., Inc. 


85 SELDEN AVE. DETROIT 1, MICH. 











CONTROL OF POWER 
Patent No. 2,444,153 


Samuel C. Coroniti 
(assigned to General Aniline & Film Corp.) 


This discloses a means of controlling large 
amounts of power by a small change of fre- 
quency. The power is developed in the plate load 
of a thyratron. This tube is a.c. operated. Its 
grid is connected thr#zh R (a current limiter) 
to a point between a resistance (plate resistance 
of the 6SA7) and a condenser C. The phase of 


the grid voltage depends upon the relative values 
and 


of this resistance the condenser. 














“3 


The current which flows in the plate circuit 
of a thyratron is greatest when the plate voltage 
Ep is in phase with the grid voltage Eg. It is 
when these voltages are out of phase. 
the grids of 


+ 
THYRATRON[ 





zero 
Two signals 
the 6SA7. One of 


are impressed upon 
them “Fl” is crystal con- 
trolled. The other “F2” is variable and is the 
controlling factor. It may be generated locally 
or may be received by radio if remote control 
is desired. The parallel circuit L1-Cl is tuned 
near the beat frequency F1—F2. It is designed 
for high Q for sharp tuning. As F2 is varied 
over a narrow range the impedance of the tuned 


circuit varies over a wide range. Therefore the 
voltage across it also changes and affects the 
plate resistance of the tube. 

When the 6SA7 plate resistance is very low 
the grid and plate voltages on the thyratron 
are almost out of phase. When the resistance 


is very high, these voltages are almost in phase. 
Therefore the power in the load depends upon 
the frequency of F2. 


MAGNETIC SORTER 
Patent No. 2,444,751 


Kenneth L. Scott, Western Springs, Ill. 
(assigned to Western Electric Co., Inc.) 


This apparatus sorts material acording to 
magnetic properties. The long nonmagnetic tube 
divides into two branches at its lower end. Here 
a pivoted gate is arranged to open one of the 
passages and to close the other when a mag- 
netized object is dropped tube. 


into the 
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UL 
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The pivoted gate is fixed to a lever L at right 
angles to it. Normally L is forced to the left 
by a spring S. This position is shown by full 
lines in the drawing. When L is forced towards 
the solenoid S3, the lever and gate take the 
position shown by dotted lines, Note that in the 


New Patents 





first case only the passage leading to A, in the 
second case only that to B, is open. 

The vertical tube has two windings. The upper 
one (Sl) is energized from a d.c. source. The 
other (S2) is connected across an amplifier in- 
put circuit. When an object is dropped into the 
tube it becomes magnetized on passing through 
S1. If it retains magnetism until it goes through 


S2 a voltage will be induced in that winding. 
The voltage change is amplified and energizes 
the output relay. S3 is magnetized for a short 


interval. As described previously this opens the 


passage to B into which the object drops. If 
the object does not make a good permanent 
magnet it drops into A. 


FIELD MEASURING TUBE 
Patent No. 2,437,374 


Robert E. Burroughs, Washington, D. C. 
(assigned to Eastman Kodak Co.) 


Originally designed for electronic gun-sights, 
this tube has many other practical applications. 
It is about the size of a walnut and is very 
sensitive. The tube contains one cathode, two 
anodes, and a suppressor. In addition there are 
two “compressors” which focus the electrons 
into two distinct beams from cathode to anodes. 

The plate currents are adjusted to be equa! 
without a magnetic field. Then, if the tube is 
placed in a field the beams are deflected. Usually 
one beam is deflected more than the other, and 
there is an unbalance across tue plate loads. 
This voltage unbalance is indicated on a meter 
after amplification. 

An important use of the 
change of position. A tiny 
to one object, and the tube 
When their distance varies, the change in the 
field around the tube shows up on the meter. 
The tube can even be used to detect weak mazg- 
netization of a watch. The motion of the magne- 
tized spring creates the changing field. 


tube is to indicate 
magnet is clamped 
is fixed to another. 





AUTOMATIC BEAM CONTROL 
Patent No. 2,448,299 


Arthur Dorne, Mineola, N. Y. 
(assigned to United States of America as rep- 
resented by the Sec'y of the Army) 


Automatic control of the maximum beam in- 
tensity on the screen of a cathode-ray tube is 
provided by this patented circuit. This intensity 
increases as the sweep is reduced, and vice-versa. 
If the intensity is maintained too high, the 
screen is damaged. 

The sweep is connected to the deflecting plates 
(or coils) of a cathode-ray tube and also through 
a network to tube Dl. The sweep voltage must 
go positive during some portion of its cycle. 
During the positive period, Dl conducts and 
charges condenser C, the A side being negative. 
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SENCO! 



































Yes, from the top of our tubes to the bottom Lots of Lots of 
of our cartridges we're ALWAYS in holiday THOUSANDS OF Type Each Eac Type Each Each OIL FILLED 
spirits. Our presents are our prices—our gifts TUBES 6C5GT 40 35 12K8Y 35 25 CONDENSERS 
are Ae No — to look elsewhere Late of 49 45 12SA7GT/G 40 32 . ‘. 
WHA ie month. 5 5 Standarc rand. Upright 
Type Each Each 39 F 35 32 TT a j 
- pe. Stand-O 
SPEAKER SPECIAL! “ @ § Shere 8 ier Tneelaton 
Se Pent 1A76T 55 49 6K6GT/G = 45 39 12SL7 49 43 6 Mfd. 600 VDC — .69 
f fi 
here’s one of the finest 1L4 49 45 6K7 55 45 12SN7 49 43 7 Mfd.. 600 Voc 74 
speakers made. You'll 1LC6 69 59 5 12807GT/G 4 . syondle - 
; H 6K7G 50 41 Q 0 32 8 Mfd. 600 VDC 9 
be in for a pleasant st ae 69 59 6K7GT/G 49 39 12SR7 35 32 8 Mfd. 6 r 7 
surprise when you ik4 = S 6L5G 69 59 14A7 65 55 10 Mfd. 600 VDC 89 
see the name. So 1R5 55 49 . S 4 ite e 4 4 8 Mfd. 1000 VDC 1.90 
don't delay—order to- 185 39 58 seT = 3s ‘ 
ay! 
- Us eo ss fasve 4 @ IMMEDIATE D 
33 95 a = + BSHIGT 40 32 DELIVERY END 
2" P.M. ALNICO V,ONLY . iy. +4 39 8si76T , ‘ 37 on = OF THE MONTH! 
LIMIT 4 TO A CUSTOMER 4 39 39 
2; o Sher & % Bitore S 3 | 705) THYRATRON 
MILWAUKEE AUTOMATIC , : 
RECORD CHANGER R.M.A. GUARANTEE ‘sarc #% i 6 3s % | TUBE 
ia? CS . » sa 2 only 49c¢ each 
ONLY / 
B7 1291 59 49 6U5/665 69 59 35L6GT/G 45 39 
$ Q4 59 49 7G 35 25 35W4 43 40 While They Last! 
. $3 33 3 Svect G 43 39 35Z5G6T/G 43 Pr] 
S4 55 45 
v4 79 69 6X5GT/G 49 39 35Z6G 4 39 
us 30 7A 53 i ae tg tga 
Nic 30 3 Lin 4 = SOAS $s psy Circular will be off 
Y3 42 37 7B8 69 59 50B5 2 32 the press very soon. 
- - Y3GT/G 40 33 SOL6GT 50 45 Send us your name 
Complete with L-82 9 49 7C5 55 49 56 5 45 and eft < od 
Astatie Crystal Cartridge, 74 39 49 7F7 49 “4 57 45 39 and address now to be 
Mounting Springs and Full 50 45 737 54 49 58 39 sure you are one of 
Instructions. A terrifie buy! A8GT 49 39 7N7 49 44 78 49 45 the first to receive it! 
ACS 59 707 69 59 % 4 4 
Famous VOLUME CONTROLS SAc7/1852 636 7X7 (XXFM) 44035 3 & 8 iF eemmem ences e120 
shige , AH6 49 39 va “ 35 av 79 69 WHEN ORDERING—Send 
Nationally advertise: AK5 4 6 25% deposit for all C.0.D 
brand. An exceptional ALS 4 +4 INDIVIDUALLY = = 45 Shipments Include suf 
buy! All brand new 9 46 ficient postage excess 
Stack up ce . bya = rH CARTONED 99V 35 25 wil "be ‘refunded. Orders 
6AQ6 59 55 12A6 29 25 Ttveser 35 25 without postage will be 
with AQ7 65 59 12A8GT 35 28 i23e /G 89 76 shipped express __ collect 
10,000 ohms shaft ALL BRAND NEW 12AT6 50 45 3 3 a F.0.B. New 
25,000 ohms shaft 12AT7 69 59 ork City. 
ie GATS #38 IZAUG 6 55 
os aa ae. 12AV6 49 39 
With Switch ‘ind’ 
250,000 ohms "shaft +44 4 4 12BA6 50 45 
12BE6 50 45 
500,000 ohms v.C. 3 shaft 6BG6G 99 89 
1 meg ohms v.c.. 3” shaft BEG 49 12F5GT 35 27 
2 meg ohms V.C.. 3” shaft 6BH6 9 69 12H6 39 34 Dept. C, 73 West Broadway 
only 44c ea 3g = 8 tourer so 8 New York 7, N. Y. BEEKMAN 3-6498 
y . 6C4 29 25 1257GT 45 39 ew York 7, N. Y. * 
During the remainder of the cycle, the negative 


voltage adds to that on the condenser and is 
applied to cathode K. This increases the beam 
intensity. 

The greater the sweep, the more intense the 
screen image. A limit is provided by D2 which 
begins to conduct at some critical value. The P 
adjustment sets the maximum intensity. 


CRYSTAL OSCILLATOR 
Patent No. 2,444,349 
Charles W. Harrison, Flushing, N. Y. 
(assigned to Bell Telephone Labs., Inc.} 


This oscillator, which works well even with 
sluggish crystals, is suitable for driving a trans- 












4° 
6SJ7 0001 Max SS ca |-s0001 MAX 
iar 
OOOIRCS EC 
MAX i 
470 


Crystal Oscillator Parts List 
R1—470,000 ohms C1, Cé—.001 uf 
R2—33,000 ohms C2, C4, C5—100 uuf. 
R3—470 ohms variable 


mitter or as a crystal test set. Frequency and 
amplitude stability are excellent. In addition, the 
frequency is variable over a limited range. Feed- 
back is adjustable to accommodate different types 
of crystals. 

The tube may be a 6SJ7. Circuit constants 
shown are suitable for operation at about 5 me. 
The feedback depends upon the ratio of C5 to 
C4. These condensers also tune the transformer 
secondary to the crystal frequency. The secondary 
should have relatively few turns compared to the 
Primary. 

The oscillator frequency is tuned over a small 
range by adjusting the two variable condensers. 
With more active crystals the feedback may be 
reduced, 
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WATCH TIMER 
Patent No. 2,445,916 
Jean L'Esplattenier, La Chaux de Fonds, 
Switzerland 

With this apparatus any watch may be com- 
pared quickly with a standard watch. It indicates 
whether the tested watch runs too slow or too 
fast, and how much of either. 

The watch being tested is shown as W near a 
microphone M. The audio output is amplified and 
connected to a relay RY1. This relay operates 
at every tick of the watch. The standard watch 
S has built-in contacts which are closed me- 
chanically at every beat. This watch is adjusted 
to lose one beat every 30 seconds. 

At some instant the beats from W and §S will 
coincide. Resistor R is then shorted out to pro- 
vide sufficient voltage from the potentiometer to 
actuate relay RY2. Also relay RY1 operates and 
removes the shunt across RY2. Operation of RY2 
starts the stop watch SW. 

Some time later beats from the two watches 
again coincide and again RY2 operates. The stop 




















watch then stops and indicates the speed of the 
test watch. If W runs correctly, this happens 
exactly 30 seconds later. If it is too slow, it 
occurs later, and if too fast, the beats coincide 
earlier. The stop watch indicator travels around 
once every 30 seconds, and its face is calibrated 
in seconds per day’ to show the speed of the 
watch, W. 


ELECTRONIC VOLTAGE 
REGULATOR 


Patent No. 2,445,171 
Wm. S. Graff-Baker, Rugby, England 
(assigned to General Electric Co.) 


Offering greater control range than conven- 
tional regulators, this circuit uses a screen grid 
as V1 instead of the usual triode, and there are 
two additional resistors Rl and R3. Also, Ri 
and R2 are ganged so that R1 is automatically 
increased as R3 is adjusted toward the lower 
terminal. In the usual circuit, control becomes 
siuggish as V1 nears saturation. The new circuit 
eliminates this difficulty. 


R2 is set near its upper terminal if greater 
voltage output is desired. This increases V2 plate 
current and puts a more negative potential on 
the control grid of V1. V1 does not operate near 
saturation and its grid has sufficient control. 
The value of R1 is small, and V1 therefore acts 
like a triode. 

For low voltage across the load, R2 is set 
near the lower terminal. The control grid of 
V1 becomes more positive and the tube approaches 
saturation. Therefore, the grid has much less 
control than before. With this setting, however, 
R1 is much greater and V1 acts like a screen- 
grid tube. The amplification increases, and the 
grid still controls the regulation. 


vi 
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AT LAST!! A LOW COST POWER 
UNIT FOR SERVICE WORK 


“*A’’ ELIMINATOR KIT 
*KC 1-10 


> only s] 950 
I 


For the first time, we are offering a well-engineered six volt direct current power 
unit for auto-radio and similar service work in kit form!! 

This unit was formerly in the high priced range. Now, we have placed all the essen- 
tial components necessary for construction in kit form, and are offering them to you 
at this low, low price. 

These kits fulfill the long-standing need of every serviceman and technician. ‘They 
are designed to operate from a 115 V.A.C. 50/60 cycle source, and deliver 6 V.D.C. 
well-filtered from three to eight amperes, with a peak rating of ten amperes. The A.C. 
ripple percentage is held to remarkably low values. 















Including pic- 
torial and 
schematic 
diagrams 











This unit charges a standard auto battery in one day!! 


® Do away with bulky batteries! 
@® Do away with corroding fumes! 
@ Simplify your service operation! 


Order this fine kit for your bench today !! 


No C.O.D.’s. Full remittance with order. Shipping wt., 12 lbs. 


OPAD-GREEN COMPANY 


71 Warren St. Phone: BEekman 3-7385 New York 7, N. Y. 











Mz. Radio Serviceman 
ADDITIONAL $$$$ FOR YOU EVERY WEEK 


REPAIR ELECTRICAL APPLIANCES 


WITH THE AID OF THE NEW MODEL 40 


UTILITY TESTER 


A NEW KIND OF INSTRUMENT FOR TESTING 
ALL ELECTRICAL CIRCUITS AND 
APPLIANCES SUCH AS— 
RANGES *WASHERS *VACUUM CLEANERS 
SHAVERS *FANS *AIR CONDITIONERS 

HEATERS *MOTORS *REFRIGERATORS 

*IRONERS *TOASTERS *SUN LAMPS 

WASHING MACHINES *ALL TYPE MOTORS 
FROM FRACTIONAL H.P. TO 2 H.P. 


THE MODEL 40 UTILITY TESTER 
Wil! test Thermostats under ACTUAL WORKING 
CONDITIONS: Will measure the ACTUAL CUR- 
RENT CONSUMPTION of any appliance either 
A.C. or D. C. WHILE THE UNIT IS IN OPERA- 
TION—reading will be direct in amperes—the ap- 
pliance or utility may be plugged directly into 
front panel receptacle—a special pair of insu- 
lated clip-end leads is provided for motors; In- 
corporates an ultra-sensitive direct-reading re- 
sistance range which will accurately measure all 
appliance and utility resistances down to a frac- 
tion of an ohm; Will test bulbs, fuses, condensers, 
field coils, etc.; Is ideal trouble shooter as it will 
instantly locate opens, shorts and grounds; Will 
locate cause of failure in three way heat control 
switches; will indicate when one side of an ap- 
pliance or motor connected to line under test is 
“erounded”; Will indicate excessive leakage be- 
tween a motor and a line; Will indicate when a 


The Model 40 Utility Tester comes three phase motor is running erratically due to 
housed i & suuped crnmite Gaiehed a “blown” fuse; Will indicate whether the volt- 








ee ee age is 110 Volts or 220 Volts, if the current is 


1 ith all test leads and . 
‘alae "aeieanenanee siteossincigig A.C. or D.C. and if the frequency is 25 cycles 
or 60 cycles. 


GENERAL ELECTRONIC DISTRIBUTING CO. ‘ew vores" 




















FM Station List 


The great length of the present sta- 


| tion list precludes printing a complete 


account of records made by FM listen 
ers. Greatest distance reported was b: 
Leon H. Hinman of Ithaca, N. Y. Hi 


| received KTRH-FM of Houston, Texas, 


on the evening of June 2. Another i: 


| teresting report is from Earl Cunning- 


ham, of Webster, Mass., who sends us a 
list of 32 stations from Portsmouth, 
N. H., to Philadelphia, Pa. 

Mr. C. R. Bills of South Bend, In- 
diana, has a list of several stations 
ranging from 70 to 975 miles (this last 


| one KXYZ-FM, Houston, Texas). 


ALABAMA 
CITY CALL FREQUENCY 
Anniston WHMA-FM 10 
Birmingham WAFM 9 
Birmingham WJLD-FM 104.7 
Birmingham WSGN-FM 73 
Gadsden WJBY-FM 103 
Huntsville WHBS-FM 7 
Lanett WRLD-FM 
Mobile WKRG-FM 
Mobile WMOB-FM 
Montgomery WCOV-FM 
Montgomery WMGY-FM 0 
Montgomery WSFA-FM 03 
Sylacauga wsyYyo 10 
ARKANSAS 
Blytheville KLCN-FM % 
Fort Smith KFPW-FM 94.9 
Fort Smith KFSA-FM 107 
Fort Smith KRKN-FM 02 
Jonesboro KBTM-FM 101.9 
Siloam Springs KUOA-FM 105.7 
CALIFORNIA 
Alameda KONG 104.9 
Bakersfield KERN-FM 24 
Chico KVCI 10 
Eureka KRED 3 
Fresno KARM-FM 01.9 
Fresno KRFM 13.7 
Hollywood KNX-FM 
Los Angeles KCLI 
Los Angeles KECA-FM 5.5 
Los Angeles KFAC-FM 04.3 
Los Angeles KFI-FM 95.9 
Los Angeles KFMV 4 
Los Angeles KHJ-FM 0 
Los Anaeles KKLA 7 
Los Angeles KMGM 
Los Angeles KMPC-FM 
Los Angeles KRKD-FM 
Los Angeles KUSC 
Marysville KMYC-FM 
Merced KVME 97.5 
Modesto KBEE 10 
Oakland KLX-FM ) 
Ontario KOCS-FM 
Pasadena KAGH-FM 
Redding KVRE 
Richmond KRCC 
Riverside KPOR 
acramento KCRA-FM 
Sacramento KFBK-FM 
Sacramento KXOA-FM | 
San Bernardino KBMT 
San Bernardino KFXM-FM 9 
San Bruno KSBR 0.5 
San Diego KFMB-FM 01.5 
San Diego KFSD-FM 4 
San Diego KSDO 
San Diego KWFEM 0 
San Francisco KALW 
San Francisco KDFC 2 
San Francisco KGO-FM 0 
San Francisco KJBS-FM 
San Francisco KNBC-FM } 
San Francisco KQW-FM 103 
San Francisco KRON-FM 76.5 
San Francisco H 94.9 
San Francisco KWBR-FM 97.3 
San Jose KRPO 92.3 
San Jose KSJO-FM 5 
San Luis Obispo KVEC-FM 
Santa Maria KRJM | 
Santa Monica KCRW 9 
Stockton KCVN 71.3 
Stockton KGDM-FM 92.9 
COLORADO 
Denver KFEL-FM 97.3 
Denver KLZ-FM 94 
Denver KOA-FM 95 
CONNECTICUT 
Danbury WLAD-FM 98.3 
Hartford WDRC-FM 93 
Hartford WTHT-FM 106.1 
Hartford WTIC-FM 9 
Meriden WMMW-FM 
New Britain WKNB-FM 103.7 
New Haven WBIB 00.7 
New Haven WAVZ-FM 95.1 
New Haven WEMI 107 
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CITY CALL FREQUENCY | 
New Haven WNHC-FM 99.1 | 
New London WNLC-FM 99.5 | 4é ’ 7 
stamford WSTC-FM %.7 | A 
DELAWARE | 
Wilmington WAMS-FM %.1 
DISTRICT OF COLUMBIA —WIRE— 
Washington WASH 97.1 | c ce 
Washington eana ded = 
Washington AL- 107. XS g Y, d. 
Washington WOL-FM 98.7 . ays eee g 
: Washington WOOQW-FM 103.5 
‘ Washington Wear bes Ra 
Washington I. : 
with the 
; FLORIDA 
Daytona Beach WNDB-FM 94.5 | 
s Fort —. “ire Wun pas 1] } 
ainesville ° ° 
: Jacksonville WJHP-FM 96.9 | eed 2x 
Jacksonville WMBR-FM 96.1 
Miami WGBS-FM 96.3 
Miami WIOD-FM 97.3 
Miami WOQAM-FM 94.9 | 
Y Miami WTHS 91.7 | 
Miami WWPB-FM 1015 | 
) Miami Beach WKAT-FM 93.1 
7 Orlando WHOO-FM 96.5 | 
Palm ae wean 97.9 
Pensacola A- 98.9 “= 
Si. Petersburg WTSP-FM 1025 | 2 come See ohm Twin F.M. and Televi 
allahassee - 103. 
Tompe waewaee 7 | @ Strip all types wires sizes 8 to 30 
ampa - ° * ¢ y 
West Palm Beach WJNO-FM 98.7 | | G-C announces a new television and F.M. 
£ GEORGIA | | tool for 300 ohm twin line. It will easily 
4 pornos AGA-FM 103.3 | | Strip both wires at the same time. Just 
Atlanta WATLEM 97.5 | | place the wire between the jaws and 
— Weonee = squeeze—insulation will come off instant- 
wag! Atlente WGST-FM 94:1 | ly without moving the wire. A great time- NET 
Atlanta WSEEM 104.5 | saver on installations. 
e +t - | ° ° 
22 Columbus WDAK-EM 1979 | ~ ee regular Twin .. waaay PRICE 
olumbus - 5.1 | FIPPCTS .ccccccccsccscccs 5s Ne 
og el WLAS PM 33 | | No. 744-H Automatic Twin Line ONLY 
ro it WBML.FM 100.7 | Ne .. $4.80 Net 
Macon WMAZ-FM 99.1 | Other models available for all size wires—write for catalog $ 60 
Newnan WCOH-FM 92.3 Dept. D or see your Distributor. . 
Rome WRGA-FM 106.5 (DISTRIBUTORS, WRITE FOR DETAILS) 
Savannah WSAV-FM 100.3 Manufactured by 
Savannah WTOC-FM 97.3 1 " . — 
Sates WLET-FM 102.9 GENERAL CEMENT MFG. CO. °*-. Af He REGULAR 
33 Valdosta WGOV-FM 92.5 ROCKFORD, ILL., U.S.A. MODEL 
%5 ; IDAHO SL RAAT TERE ETE STA ve 
Boise KIDO-FM 106.1 | — . — 
Nampa KFXD-FM 101.9) Fe pare: : 
Pocatello KSEI-FM 96.5 | 
Twin Falls KTFI-FM 99.7 
ILLINOIS 
Alton WOKZ-FM 99.9 | 
96.3 Aurora WBNU 103.9 
1.6 Bloomington WJBC-FM 101.5 | 
77.3 Canton WBYS-FM 100.9 
Carbondale WCIL-FM 100.7 | 
Chicago WBBM-FM 97.1 | 
Chicago WBEZ 91.5 | 
Chicago WBIK %.3 | 
Chicago WEFM 99.5 
Chicago WEHS 97.9 
Chicago WENR-FM 94.7 | 
Chicago WEMF 100.3 | 
6 Chicago WGNB 98.7 | 
6 Ch cago WMAQ-FM 101.1 | 
99 Bh crcage wxer we | THE NEW MODEL 770— 
5.1 Decatur WSOY-FM 102.1 | " 
005 ff Elmwood Park WLEY 107.1 | An Accurate Pocket-Size ' 
241 I Fecport WEIS. 10255 | VOLT-OHM MILLIAMMETER | 
io + rrisburg Wittten p44 } (SENSITIVITY: 1000 OHMS PER VOLT) } 
We A errin = 8. 
Jacksonville WLDS-FM 100.5 | Features: ' 
102 “a WKIL 100.7 | @ Compact-measures 3%” x 5%” x 2%”. ‘ 
106 La Grange WRGK 103.1 @ Uses latest design 2% accurate 1 Mil. D'Arsonval type \ 
28.9 ff Mount Vernon WMIX-FM 94.1) fom a lect eh as a ati cals 
323 If Oak, Park WOAK 3 | K do toe at Aa ee 
ve reoria WMBD-FM 92.5 | resistance range to another. This is an important time 
Linge Qu cy woop! 105.1 | saving feature never before included in a V.O.M. in this | 
97.3 Roc = nd wees pg } e Teese tn veund cornered, molded case 
9 Springfield WCVS.EM 1029 | e Beautiful black etched panel. Depressed letters filled 
ch. . % ie | with permanent white, insures long-life even with con- j 
Springfield WTAX-FM 103.7 stant use 
’ Urb Reale WwiUC 91.7 Spec petra As. VOLTAGE RANGES: 0-15 30/150 
103 rs aw Wan ox 2: VOLTAGE RANGES: 0-71/2/15/75/150/750/1500 
91.3 - 2.1 | 3 D.C. CURRENT RANGES: 0-112 /15/150/Ma. 0- Ava amps. 
92.9 INDIANA | 2 RESISTANCE RANGES: 0-500 ohms. 0-1 Meg 
Bloomi The Model 770 complete with 
Co mete wee a self-contained batteries, test leads ‘=e $ 1 3,90 
973 Conacaedl WCNB-FM 1003 -" all operating instructions............. 
94 Cra WEMU 102.9 ee f a p line of radio test equipment. 
9.7 Ik ‘ 4 i . -12 for FREE catalog today! 
5 Elkhar : wee 100.7 > : Write Dept. RE-12 for og y 
mY - 104.1 . 
Evansvi 
oo Wen “ie ON Ms SUPERIOR INSTRUMENTS Co. 
93.7 Ft. Wayne WKJG-FM 1 
106.) FE \ ne WOWO-FM roe 227 Fulton St., New York 7, N. Y. 
96.5 ff Hammond WJIZ 92.3 
95.7 & Indianapolis WM 97.1 
103.7 ndianapolis WXWL-FM 94.7 
100.7 Kokomo WKMO-FM 99.9 
bf lafayette WFAM 95.1 
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GREYLOCK 


A Dependable Name in 


RADIO TUBES 


| Glass & Miniature Types 
ail" ‘Tubes in Individual Cartons 
5Y3GT 12AT6 1R5 
6AT6 12BA6 1T4 
6BA6 I2BE6 1U4 
6BE6 12K7GT 185 Cc 
6SA7GT 12Q7GT 384 
T 12SA7 304 
6S8J7G 128K7 
6SK7GT 128Q 3V4 
6SQ7GT 25L6GT 12AU6 
eveet zszeqy 60-286 each 
4 35W4 } 
6X5GT 50B5 35L6GT \ 
12A8GT 50L6 35Z5GT J 


SPECIAL OFFER! éi:.<: AN 300 Tubes may be pur 


= it $33.00" - 100. 











3” Round Marion 0-1 Ma Basic 
Meter-Standing Wave Radio ...... $2.95 ea 
2” Round G.E. 0-1 R.F. Meter ..... $1.95 ea. 
Kit No. 25—25 Assorted 5-10-20 

EN NI oo) os kone rake aig anes $2.95 
Kit No. 36—36 Assorted Electrolytic 

Cond. List $50.00 6.95 


SEND FOR BARGAIN BULLETIN C- 913 
L; Souno EquipMent Co. 
OVER ANY 


911-913 Jefferson Ave., TOLEDO 2,0HIO 
TALK-SING-PLAY “iii 


With the NEWEST REAL RADIO MIKE! At- 
taches in a wrt LL Bie Ee GIVEN! 
SWELI FOR “PARTIE —*CUT-IN*’ AY 
"* REGULAR NE TWORK 
oan ON YOUR OWN 
FRIENDS—REAL JE. 
BROADC ASTING BEAUTIFUL SILVER 
PLASTIC Detachable base—6 ft. wire! 
SEND NO MONEY Just pay ostman 
$2.99 cop stoe post- 
ave or send $2.99 and we pay postage! 
ORDER your own REAL RADIO MIKE TODAY—NOW! 
MIDWAY SALES co. Dept. MRE-12, Kearney, Nebr. 


WANTED 1 
W.E. Carrier Telephone and Carrier Tele- 































AZ sane 6G6G } 

6AC5 BH6 6SN7GT 

6AK5 $Bu6 1(2AU7 \ Cc 

nn a h 

6AJ5 6SL7GT 11723 } eas 

1H5GT 19T8 11717 

INS5GT 70L7 6L6GA 59c 

32L7 84 53 each 

SPECIAL!! GBG6G .......cccccscecees 

Standard Replacement VOLUME CONTROLS 

All sizes, 15%” shaft, less switch, each....... $ .24 

With SPST switch, each.......ccccsccccccccecs 34 

With DPST Switch, each.......ccccccccccesesss 39 
PM SPEAKERS Less Trans. 

4” with Alnico V Magnet......ccccccccesees- 

5” with Alnico V Magnet 

6” with Alnico V Magnet 

3” PM with plastic cone 

ME lncce nce wistesccesecorensecccsesveoses 

6"x4” PM with Alnico V Magnet ..........- 


WEBSTER AJ1 Pickup, plastic arm 
SELENIUM RECTIFIERS 


TERMS: Net C.0.D., F.0.B. N.Y.C. 35¢ Handling 
Charge on all orders under $5.00. 


Write for Bargain Catalog C-12 
GREYLOCK ELECTRONIC SUPPLY ¢0. 


30 Church Street New York 7, 






















| ment, telephone and telegraph repeaters. 


graph Equipment and components. Filters, 
repeating coils, transformers, equalizers. Type 
CFI, CF2, H, C, and other carrier equip- 


ox DD-1, c/o Radio-Electronics 
25 W. Broadway, New York 7, N. Y. 











PEN-OSCIL-LITE 


Extremely convenient test, coiteter a wer radio 
ao. alignment ¢@ all Self 
m 700" cycles audio PA — 
600 megacycies u.h.f. @ Output from zero to 125 

@ Low in cost @e Used by Signal Corps e Write tor 
information 


GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 


———SPARE PARTS CASES. 


New radio assemblies packed in foil in 
wooden cases, clean and dry, "N-I." 
The government paid from $189.76 to 
$400.00 per case—YOUR PRICE, $10.00 
PER CASE, remittance in full with order. 
No selection permitted, other than to guar- 
antee up to 7 cases different, to quantity 
buyers. 

Less than 500 cases available: we must 
move them without delaying for processing. 
Shipment by Express Collect only. (Weight, 
approx. 50 Ibs. per case). 


Laboratories, Hospitals, Universities, Pub- 
lic Utilities, Dealers, Hams and Experi- 











menters—Our Surplus Stocks of instru- 
ments, equipment and parts can save you 
| money and fulfill your requirements 
| where commercial sources cannot. State 
your needs—get on our mailing list! 
| 


ENGINEERING ASSOCIATES 


Far Hills Branch, Box 26G, Dayton 9, Ohio 














RADIO-ELECTRONICS needs more 
photos of service shops and service benches. 
We will pay $6.00 for each 6x8- or 8xI0- 
inch glossy photo accepted. Do not “dress 
up" your bench, but take a bona-fide photo, 
preferably with men working. 

















CITY 
Muncie 
New Castle 
Shelbyville 
South Bend 
Terre Haute 
Washington 
Warsaw 


Burlington 
Cedar Rapids 
Council Bluffs 
Davenport 
Des Moines 
Des Moines 
Des Moines 
Dubuque 
Dubuque 

Fort Dodge 
lowa City 
Keokuk 
Mason City 
Sioux City 
Waterloo 


Garden City 
Hutchinson 
Hutchinson 
Kansas City 
Topeka 
Topeka 
Wichita 


Bowling Green 
Henderson 
Hopkinsville 
Lexington 
Louisville 
Louisville 
Louisville 
Owensboro 
Paducah 
Paducah 


Alexandria 
Alexandria 
Baton Rouge 
Baton Rouge 
Baton Rouge 
Baton Rouge 
Monroe 

New Orleans 
New Orleans 
New Orleans 
New Orleans 


Bangor 
Lewiston 
Portland 


Annapolis 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Bradbury Hts. 
Frederick 
Hagerstown 
Salisbury 
Silver Spring 


Boston 
Boston 
Boston 
Boston 
Brockton 
Cambridge 
Chicopee 
Fall River 
Fall River 
Fitchbur 
Greenfield 
Haverhill 
Holyoke 
Lawrence 


Lynn 

New Bedford 
Pittsfield 
Sprinafield 
Sprinafield 
Sprinafield 
West Yarmouth 
Worcester 
Worcester 


Ann Arbor 
Ann Arbor 





Also DC. 
be Virtually burnout - proof. 
teed for 10,000 hours’ 
lite ease. 12” flexible 
test prods. A “‘must”’ 
radio work. Only 





















VOLTAGE 


. Extinguish the neon 
Instantly read voltage right off 
. MINI-VOLT measures 65 to 660 
Tells whether AC or 
Guaran- 
operation. Bake- 
test leads and 
in electrical and 
$2.75 postpaid! | Flint 
Grand Rapids § WERS 
Grand Rapids 





Detroit 
Detroit 
Detroit 
Detroit 
Detroit 
Detroit 





Battle Creek 
Bay City 
Benton Harbor 


East Lansing 


KXEL-FM 


KANSAS 
KGAR-FM 
KIMV 
KWBW-FM 


WPAD-FM 
LOUISIANA 
KALB-FM 


WCOU-FM 
WGAN-FM 


MARYLAND 
WNAV-FM 
WCAO-FM 
WFBR-FM 
WITH-FM 
———— 


WGAY-FM 


MASSACHUSETTS 
WBMS-FM 


WBZ-FM 


wae FM 
WOCB-FM 
WGTR 
WTAG-FM 
MICHIGAN 
WPAG-FM 
OM 
WELL-FM 


WBCM-FM 
WHEFEB-FM 


WLAV-FM 


owowoooowoo/s 


Sunn —— DSO 


oN SS NS So 


0-0 
ww 
Xo 


101.9 


99.1 
102.7 
101.9 
104.3 

97.8 

945 

9.7 
101.5 
104.7 


1023 
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CITY 
Jackson 
Mt. Clemens 
Muskegon 
Muskegon 
Owosso 
Pontiac 
Port Huron 
Royal Oak 
Saginaw 
Wyandotte 


Duluth 
Mankato 
Minneapolis 
Minneapolis 
Rochester 
St. Cloud 
St. Paul 

St. Paul 
Winona 


Greenville 
Gulfport 
Jackson 
Meridian 


Clayton 
Clayton 
Jefferson City 
Joplin 

Kansas City 
Kansas City 
Kansas City 
Kansas City 
Kennett 
Poplar Bluff 
St. Joseph 
St. Louis 

St. Louis 

St. Louis 

St. Louis 

St. Louis 

t. Louis 
Springfield 


Lincoln 
Lincoln 
Omaha 


Las Vegas 


Claremont 
Manchester 
Manchester 
Nashua 
Portsmouth 


Alpine 

Asbury Park 
Asbury Park 
Atlantic City 
Bridgeton 
Jersey City 
Newark 
Newark 

New Brunswick 
New Brunswick 
South Orange 
Paterson 
Plainfield 


Binghamton 
Buffalo 
Buffalo 
Buffalo 
Cherry Valley 


MISSISSIPPI 
WJP 


CALL 
WIBM-FM 
WMLN 
WKBZ-FM 
WMUS-FM 
WOAP-FM 
WCAR-FM 


MINNESOTA 
Ww 


EBC-FM 
KYSM-FM 


KWNO-FM 


R-FM 
WGCM-FM 
WJDX-FM 
WMOX-FM 

MISSOURI 
KFUO-FM 
KXLW-FM 
KWOS-FM 


KTTS-FM 
NEBRASKA 
KFAB-FM 
KFOR-FM 
KOAD 
NEVADA 
KENO-FM 


NEW HAMPSHIRE 


WTSV-FM 

WKBR-FM 

WMUR-FM 

WOTW-FM 
MI 


NEW JERSEY 


W2XEA 
WCAP-FM 
WJLK 
WBAB-FM 
WSNJ-FM 
WFMO 
WAAT-FM 
Ww 


NEW YORK 


WROW-FM 
Ww 


RWR 
WNBF-FM 
WBNY-FM 
WBEN-FM 
WEBR-FM 
wvcv 


FREQUENCY 

92.3 
106.3 
106.5 


000000000 
NON SRB NDWAN 
win NN ninw 


CITY 
Corning 
Cortland 
De Ruyter 
Elmira 
Endicott 
Floral Park 
Hempstead 
Highmarket 
Hornell 
Ithaca 
Ithaca 
Jamestown 
Massena 
New Rochelle 
New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 
Niagara Falls 
Ogdensburg 

neonta 
Oswego 
Poughkeepsie 
Rochester 
Rochester 
Rochester 
Schenectady 
Schenectady 
South Bristol 
Syracuse 
Syracuse 
Syracuse 
Syracuse 
Troy 
Troy 
Troy 
Utica 
Utica 
Watertown 
Wethersfield 
White Plains 


Asheville 
Asheville 
Burlington 
Burlington 
Charlotte 
Charlotte 
Charlotte 
Charlotte 
Charlotte 
Durham 
Fayetteville 
Gastonia 
Goldsboro 
Greensboro 
Greensboro 
Greensboro 
Henderson 
Hickory 
High Point 
High Point 
Raleigh 
Raleigh 
Reidsville 


Roanoke Rapids 


Rocky Point 
Salisbury 
Shelby 
Statesville 
ilson 
Winston-Salem 





Winston-Salem 


CALL 


WFAS-FM 


NORTH CAROLINA 
WISE-FM 
WLOS-FM 
WBBB-FM 
WENS-FM 


FA 


FREQUENCY 
106.1 

99.9 

105.1 








<{ 


SASS ? 




















| 


























Suggested by Steve 
Elco, Linden, N. J. 





BRILLIANT NEW 


ee ee 





ES 
i EXCLUSIVE 
*& Wide-Range G.E. PICKUP CIRCUIT 
* Scratch : 
Suppressor New circuits enable you to attain 
% Volume full benefit from the new G-E Vari- 
Expander able Reluctance Magnetic pickup. 
a Employs an exclusive, humless pre- 


Supreme per- 
formance 
with any vari- 


the most satisfying musical amplifier 
the world has ever known. If you 
are a perfectionist, you are the one 
able reluct- for whom the ACA-I00GE was de- 
ance pickup. & signed. Send for technical literature. 


_ Ampurier Corr. or Anrrica 


398-10 Broadway, New York 13, N. Y. 


OPPORTUNITY AD-LETS 


Advertisements in this section cost 25« 
each insertion. Name, 


Bmp 
7 equalized pre-amplifier to produce 
i 








a word for 
address and initials must be 
included at the above rate. Cash should accompany 
all classified advertisements unless placed by an 
accredited advertising agency. No advertisement for 
less than ten words accepted. Ten percent discount 
six issues, twenty percent for twelve issues. Objec 
tionable or misleading advertisements not accepted 
Advertisements for January, 1949 Issue, must reach 
us not later than November 41, 1948 

Radio- Electronics, 25 W. Broadway, New York 7, N. Y. 














PHONOGRAPH RECORDS 20c. CATALOGUE. PARA- 
mount, J-313 East Market, Wilkes-Barre, Penna. 








ELECTRIC EYE AND AMPLIFIER KIT, INCLUDES 
photocell, sensitivity control, relay, amplifier, punched 
chassis, condensers, resistors, diagrams, ete. Industrial 


type circuit applicable to counting, sorting, burglar alarms 
advertising displays, window demonstrations, Xmas tree 
of model railroad control. Visible and infra-red sensitive 





SPECIAL $7.50 Postpaid. Electric Controls Co., 3002 Ful 
ton St., Brooklyn, N. Y¥ 
AMATEUR RADIO LICENSES. COMPLETE THEORY 


preparation for passing amateur radio examinations. Home 
study and resident courses. American Radio Institute, 
101 West 63rd St., New York City. See our ad on Page 94 





YOU CAN ACCURATELY ALIGN SUPERHETERODYNE 
receivers without signal generator, Complete instructions 
$1. Moneyback guarantee. Chas. Gates, Pecos 2, Texas 





LANCASTER, ALLWINE & ROMMEL, 436 BOWEN 
Building, Washington 5, D.C. Registered Patent Attorneys, 
Practice before United States Patent Office. Validity and 
infringement Investigations and Opinions. Booklet and 
form ‘Evidence of Conception’’ forwarded upon request. 





MAGAZINES (BACK DATED)—FOREIGN, DOMESTIC, 
arts. Books, booklets, subscriptions, pin-ups, ete. Cata- 
loz 10c (refunded), Cicerone’s, 863 First Ave., New 
York 17, N. Y¥. 





SELECTED GROUP OF MEN. GRADUATES OF WELL 
known trade school, desire employment in Radio Field 


, Will travel anywhere. Qualified in radio servicing, instal 


lation, test_ instruments, circuit operation, ete. Contact 
Placement Dept.. Eastern Technical School, 888 Purchase 
Street, New Bedford, Mass. 





FM TEST EQUIPMENT—YOU CAN NOW USE YOUR 
AM Signal Generator and align an FM Radio in thirty 
minutes. This Instrument (AAD-FM) is yours with full 
Alignment Instructions for $9.00 or plans to build it for 
$1.00. Ruggles-Dearth Products, 314 Olentangy Street 
Columbus 2, Ohio. 


WANTED—5000 LBS. ALUMINUM FOIL .00017" TO 


18—Any width, Good-All Condenser Co., Ogallala 
Nebraska. 








WE REPAIR ALL TYPES OF ELECTRICAL INSTRU 
ments, tube checkers and analyzers. Hazleton Instrument 
Co. (Electric Meter Laboratory), 140 Liberty Street, New 
York, N. Y. Telephone —BArelay 7-4239 
PORTABLE SUITCASE SIZE RADIO SHOP. BUILD IT 
and double your income; write for litérature. Grand Fed 
eral, Argentine Box 57C, Kansas City 3, Kansas 
WANTED: Used N.D. SPRAYBERRY RADIO COURSE 
Box 192, Ouray, Colo. 


WANTED 
Western Electric Vacuum Tubes, Types 
1O1F, 102F, 272A or B, 310A or B, 311A, 
313C, 323A, 328A, 329A, 348A, 349A, 
352A, 373A, 374A, 393A, 394A, 121A Bal- 
last Lamps. 


Box D-1, c/o Radio-Electronics 
25 W. Broadway New York 7, N. Y. 
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- 
YOU NEED NO ADDITIONAL PARTS! 
THE PROGRESSIVE RADIO KIT is the ONLY COMPLETE KIT 
Seeratee on 110-120 volts AC are employed in these circuits. The circuits are designed 
Contains everything you to provide excellent performance. Altogether, fifteen 
-_ Instruction Book, Metal circuits are constructed, including 11 receivers, 1 audio 
Chassis, Tubes, Condensers, Resistors and all other nec- amplifier, and 3 transmitters. The sets start peed “oo 
essary radio parts. The 36-page Instruction Book writ- circuits of 1 tube plus rectifier, gradually gro 
ten by expert radio instructors and engineers teaches you complex, and finish with several examples of vedio Meets 
to build radios in a professional manner. The first cir- using three tubes plus rectifier. 
cuit built is a simple one-tube detector receiver. Each PROGRESSIVE RADIO KIT ONLY $14.75 


succeeding circuit incorporates new arrangements of d 
SPECIAL FREE OFFER 


e. 
tectors. RF and AF amplifiers. This kit is excellent for 
Electrical and Radio Tester sent absolutely FREE with 


COMPLETE KIT OMLY.. 






learning the principles of receiver, transmitter and 
amplifier design. It is used in many radio schools and 
colleges. All of the commonly-used detectors are used, 
including diode, grid leak, plate and infinite-impedance. 
The transmitters are designed with Hartley and Arm- 
strong oscillators, using screen-grid and control-grid 
modulation. Both vacuum tube and selenium rectification 


WE PAY POSTAGE ON PREPAID ORDERS 


oe. Write for further information or ORDER your KIT 
NOW! 


C.0.D. ORDERS SHIPPED COLLECT 
ATTENTION RADIOMEN ! ! Send for Your FREE Dgayene catalog and 


Price List 
* RADIO KITS * AMPLIFIER KITS * FM COIL & CONDENSER KITS * RESISTOR KITS 
* CONDENSER KITS * RADIO TOOL KITS ® FM-AM CHASSIS * SPEAKERS * RADIO 
PARTS * PORTABLE RADIOS * CAMERA-RADIOS * TUBES * AUTO RADIOS * HOME 
RADIOS * TELEVISION SETS * TELEVISION CABINETS * TEST EQUIPMENT * FM 
TUNERS 


PROGRESSIVE ELECTRONICS Co. 


DEPT. RE-20 497 UNION AVE. BROOKLYN 11, N. Y. 

















S=-S=S tells HOW — in 
simple, direct language. 


New 9th edition now off the press. 
100 pages of valuable information. 


Available from all leading radio parts and 
equipment distributors or directly from factory 
at only 40c per copy. 


PRECISION APPARATUS COMPANY, Inc. * 92-27 Horace Harding Bivd., Elmhurst 4, N. Y. 








WHERE RADIOMEN MEET, EAT and SLEEP 
He OTEL()TF 


FAMOUS 














FIESTA 
LOUNGE 
Renowned for 
Fine Food 








Atlantic City’s Hotel 


The Ideal Hotel for Rest and Relaxation ° 
Beautiful Rooms * Salt Water Baths ® Glass 
inclosed Sun Porches Open Sun Decks 
stop * Delightful Cuisine ® Garage on 
premises. * Moderate Rate Schedule. 


of Distinction 





FM 


CITY 
Newark 
Portsmouth 
Springfield 
Steubenville 
iffin 
Toledo 
Toledo 
Toledo 
Wooster 
Youngstown 
Youngstown 


Ardmore 
Durant 

Enid 

Muskogee 
Muskogee 
Norman 
Oklaboma City 
Oklahoma City 
Oklahoma City 
Oklahoma City 
Oklahoma City 
Stillwater 
Stillwater 

Tulsa 

Tulsa 

Tulsa 


Albany 


Portland 
Portland 
Portland 
Portland 
Portland 


Allentown 
Allentown 
Allentown 
Altoona 
Altoona 
Bethlehem 
Bethlehem 
Bradford 
Butler 
Chambersburg 
DuBois 
Eastor 
Erie 
Erie 
Harrisburg 
Harrisburg 
Jonnstown 
Johnstown 
Lancaster 
Lancaster 
Lebanon 
Lebanon 
Lewistown 
McKeesport 
Meadville 
New Castle 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Pittsburah 
Pittsburgh 
Pittsburgh 
Pittsburgh 
Pittsburgh 
Pittsburgh 
Pottsville 
Reading 
crar tor 
Sharon 
State College 
Sunbury 
Uniontown 
Uniontown 


West Chester 
Wilkes-Barre 
Wilkes-Barre 
Williamsport 
York 
York 


Providence 














forte OPEN 

—_ ALL YEAR Exclusive Pennsylvania Ave. and Boardwalk 

CITY CALL FREQUENCY CITY CALL FREQUENCY 
NORTH DAKOTA ne mae a + 

leveland H , 
g — 92.311 Cleveland WJW-FM 104.1 
Cleveland Hts. WSRS-FM 95.3 
OHIO Columbus WCOL-FM 92.3 
Akror WAKR-FM 97.51] Columbus WELD 97.1 
Alliance WFAH 101.71] Columbus WHKB 98.7 
Ashland WATG 101.3] Dayton WHIO-FM 99.1 
Bellaire WTRF-FM 100.5 ]} Elyria WEOL-FM 107.3 
Canton WAND-FM 92.51] Findlay WEFIN-FM 100. 
Canton WCMW-FM 94.91] Fostoria WFOB 105.5 
Canton WHBC-FM 94.1 I] Fremont WFRO 99.3 
Cincinnati wcTs 101.91] Hamilton WMOH-FM 103.5 
Cincinnati WLWA 101.1 }] Lakewood WLAL 104. 
Cincinnati WSAI-FM 162.7} Lima WIMA-FM 102.1 
Cleveland WBOE 90.34" Lima WLOK-FM 103.3 


Providence 
Providence 
Providence 
Providence 


Andersor 
Charleston 
Charleston 
Columbia 
Greenville 
Greenville 
Greenville 
Greenwood 
Spartanburg 
Spartanburg 


Bristol 





CALL 


WKDN-FM 


OKLAHOMA 


KTUL-FM 


OREGON 
KWIL-FM 
KRVM 


PENNSYLVANIA 
WFMZ 


WKAP-FM 


WR 
WSBA-FM 


RHODE ISLAND 


WJAR-FM 


SOUTH CAROLINA 
WCAC 


WCSC-FM 
WTMA-FM 
WIS-FM 


WSPA-FM 
TENNESSEE 
WOPI-FM 


FREQUENCY 
100.3 
104 
103.9 
103.5 
98 
9 
99.9 


10 


2OO0000 
4 5-00 


Oo 
aa 


oO 


200000 
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Longvie 
Seattle 
attle 
Seattle 
Ta oma 
Beckley 
Beckley 
Bluefiel 
Clarksb 
Huntine 
Huntine 
Logan 
Morgan 
Oak Hi 
Wheelin 





_ FM 89 


Pe ee SELSYN TRANSMITTER COMMAND RECEIVER— 


Chattanooga wvuM 8:1 AND INDICATOR AC POWER SUPPLY 





























Jackson _ WTJS-FM 100.7 - AND SPEAKER 
Johnson City WJHL-FM 100.7 4 
Kin gsport WKPT-FM 98.5 poh an BC 454 COMMAND 
Knoxville WKPB 93.3 + 
Knoxville WROL-FM 97.3 my RECEIVER 
Memphis WHHM-FM 106.9 3 to 6 Megacycles. Covers 75 
Memphis WMCF 99.7 7" ud 80 meter amateur band 
Nashville WSIX-FM 97.5 Price wit che 
Nashville WSM-FM 103.3 >_< matics, Rew , 
TUNING CRANK for Comm 
TEXAS ., Receivers 65¢ ea, 
Abilene KRBC-FM 96.9 Ideal as Radio Beam position indicator, for Ham, Tele- ‘ 
Amarillo KGNC-FM 104.3] vision. or commercial ‘use. Complete with 1-82 five inch] AC POWER SUPPLY AND SPEAKER 
Beaumont KRIC-FM 99.5 indicator. Autosyn Trans. 12 Volt 60 Cycle transformer, | Completely wired power sui 
Belton KMHB 97.1 eo ae 9 ply and spear — vetemne 
Dallas KIXL-FM 104.5 PS pvarwaenkenheneensscueerness control C ond en and @ 
Dallas KRLD-FM 92.5 6-G2 Pailenter GBby 2... cccccccccccccccscccce ss sQeee swite h, housed in metal gab 
Dallas WFAA-FM 97.9 to da poe oe 
Denton KDNT-FM 104.1 any other type comman i re 
Edinburg KURV-FM 104.9 ANTENNA MAST MOUNT ceiver, ready to plug into re 
Harlingen — pa Multiple Mast Mount——Can be mounted on Chimneys, $0 Cree ie — and 110 Volt 
Houston on gable, slanted, or flat roofs or on sides or corners 
Houston KPRC-FM 102.9 of brick or frame walls. Ideal for holding all oepeles pel completely $14. 95 
Houston KTRH-FM 101.1 types of Television and FM Antennas in sizes up to 
ms 144” diameter. Made of aluminum, with steel hard- pany kit of 
Houst KUHF 917 
a KXYZ-FM %5 ware, plated. Complete with banding for chimney | parts only ........ 
ou % . mounting. 
‘bbock KFYO-FM SE Fo ssihcenccuiinheenrvanaesinice .. $4.50] 8 19 MARK Il TRANSMITTING AND 
Lufkin KRBA-FM 95.5 i PD . abcsumesonsuserirnkeseaawadmedied $3.00 RECEIVING SETS 
San Angelo KGKL-FM 94.5 COMPLETE with all paris including 15 spar 
San Antonio KISS 99.5 tubes. Set ready to operate from Its D4 





San Antonio KONO-FM 92.9 = 6. | Froweency, range 2 to Mc (40 and | 80 
San Antonio KTSA-FM 104.1 DYNAMOTOR INVERTER and two tube amplifier. price: New $59. 50 
San Antonio KYFM 101.5 MOTORS 

























































































San Antonio WOAI-FM 102.5 MARKER BEACON RECEIVERS 
Texarkana KCMC-FM 98.1 MQ-140F INVERTER, Input 24 Vo DC: Cutpet 26] BC-1083 Recowes 75 Me. Modulated Sena. coro 
Tyler KGKB-FM 101.5 Volts 400 cycle 250 VA or 115 Volt 400 $9 pane A. 3 that eA cee — kay ‘juipment from 
Vernon KVWC-FM 98.7 Cycle 400VA. Reconditioned and tested .... ’ remote point. Needs only 12 to 14 Volts DC for fila 
Wichita Falls KTRN 97.3| | MOBILE DYNAMOTOR 9 Voit, input. output 405 Volt} ment afit* hack’ monte sive sane Sane A Sw 
hs . 6 Volt inpu mut 2 olt 95 . 9 . +e 4 
Wichita Falls KWFT-FM 99.9 Bele ae ee ee ee $3.95 x 37/16". New, in original bx eX $3.50 
UTAH PM DYNAMOTOR—12 24 It put, 500 
Siniein KOPP-FM 103.9 |] Yolt, 30 MA: 6 Vou input, output 240 Voit "$1.95 INTERPHONE AMPLIFIER BC-347 
- . f SS BR era er ° Army ircra ype; uses 6 ube ntains two (2 
Salt Lake City KDYL-FM 98.7 aeen pape 12 Volt AC-DC. Heavy Duty reversible Midwet Minh Fidelity uT« are saan ——- : ” 
Salt Lake City KSL-FM 100.3 “rong with 5/16” x 7 16” shaft. : 7 datonn — b 4 po “single gy o a pull Grid. 
DP #6600006 406000066606 006 00b 0000000006 e plus resistors, condensers Completely 
VIRGINIA MOTOR—6 Volt “sD Motor ideal for auto fans, a ee ‘@*" Less Tubve—only 719¢ 
Arlington WARL-FM 105.5 | | models. ete. Shate M4" 3%". 0 
Danville WBTM-FM 97.9 Used, tested .............. pasaese ° Or 3 for $2.00 
Harrisonburg WSVA-FM J ADDRESS DEPT. RE a Prices F.0.B., Lima, Ohio 25% DEPOSIT On C.0.D. Orders 
eatin WWOD-FM 3 
Lynch Ww . E 
oon WOH-rM 5 132 SOUTH MAIN ST 
Norfolk WARY 3 
Norfolk wRVC A LIMA, OHIO 
Norfolk WTAR-FM a : 
Portsmouth WSAP-FM 
Richmond WCOD Prepare for a Good Job Now in 
; Richmond WLEE-FM T HANG, 
9 Richmond WRNL-FM ERS, 
Richmond WRVB . 
Roanoke WDBJ-FM 
Roanoke WSLS-FM he hi 
Roanoke WROV-FM in black crackle nish 
= ae CE ELEVISI 
Winchester WINC-FM 92.5 
WASHINGTON F.M.— ELECTRONICS 
ongview pide re 
Seattle - 4.9 LEARN QUICKLY IN 
Seattle KRSC-FM 98.1 
Seattle KIRO-FM 100.7 THE GREAT SHOPS OF 
Tacoma KTNT 97.3 ' : 
WEST VIRGINIA ‘ “A- ; 
Beckley WCFC 101.3 a 
97 Beckley WILS-EM 5 l \ NOT A “HOME STUDY” COURSE 
Clarksburg WPDX-FM 95.1 Get ready for a better job, bigger pay NOW in 
a: Huntington WHITN-FM 100.5 Snaps on your - dio- Television. Cash in with “All-around” 
7 —— Wate Pe +e: receiver in 5 seconds! ssploutementaty“teseaak Wonkeon 
7 9 Morgantown WAJR-FEM 99.3 Balances on the shoulder quickly at COYNE becauseit’sareal SHOP course! 
oS anne oes ba 69 G. 1. APPROVED .. also Finance Plan for 
\ “war re WWVA.EM 98.7 stpard ped NON-VETERANS. Don't let lack of cash hold 
g po. you back. Many earn while learning. Special plan 
WISCONSIN for men of draft age. Get facts today! 
a eran a SEND COUPON FOR FREE BOOK 
Chilton WHKW 89.9 The F-1. or New Model Re- Send at once for Big Free Book on 
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You Cant Match thesé 
M0 AUERIA Values! 


Transformer Scoops! 


Transformers listed are full- 
shell type, upright mount- 
ing. Color coded leads. 
Brand new! Quantities are 
limited—so order now! 


MA-2510— Power Trans- 
former 850 VCT, 200 MA; 
5V, 3A; and 6.3V, 5A. 4%" 
x 4” x 3%”. Regular list 
$12.75. Now only, $4.95 ea. 


MA-~2523—Driver Trans- 
former 6F6 to PP 6L6, Class 
AB2. Rated 40 MA. Pri- 
mary current. 3” x 244” x 3”. A $3.75 value. Mid- 
REMIEWNS GARBND GTIS8 06 ccccsccesececes $1.69 ea. 








MA-2521—Filament Transformer 115 V, 6-cycle 
primary. 6.3V, 3A secondary, 3” x 2%” x 2%" 
COOKS COC EHERDOO SECO SS OCCCEOO SOROS $1.49 ea. 


Amazing FM Antenna 


Model A-100 for use indoors—eliminates trouble 
of erecting outside antenna. Tunes 88-108 MC band 
with excellent signal gain. May be mounted on wall 
or out of sight under rug. Complete with twin lead- 
in cable; merely connect to receiver antenna posts. 
Brand new in original factory cartons. Shipping wt. 











Doc ccc ccccccccccccccccecccvcsceees $1.49 ea. 
MA-2169 Antenna loop for AC-DC sets....++++ 15e 
MA-3303 6-ft rubber line cord with plug...... 12¢ 

Electrolytic Condensers 
59c each, 10 for $5.49 
MA-842 16-16 mfd, 450 WVDC 
MA-886 20-20 mfd, 400 WVDC 
MA-839 40-40 mfd, 150 WVDC 
MA-2526 6 henry, 150 MA, 150 ohm choke. ..$1.29 
MA-2530 600 VCT, 50 MA; 6.3V. 2A; 5V 
2A transformer (half-shell mtg.)... 2.09 
MA-1290 15 henry, 50 MA, 120 ohm choke... .49 
MA-1205 Universal output transformer for 
single p.p. or parallel tubes; rated 
12 watts strap mtg.)....... eo 6.00 
MA-2525 600 VOT, 100 MA; 6.3V, 3 5V, 
3A transformer (upright mtg.)..... 2.79 


Volume Controls with Switches 


39c each, 10 for $3.49 


MA-1141 100,000 ohm MA-1153 500,000 ohm 
MA-1107 250,000 ohm MA-1164 1 megohm 
MA-1134 350,000 ohm MA-1105 2.5) megohm 


PM Speakers 


+2232 3%”. 1.47 oz. Alnico 5... 
+2 3”, 1.47 oz. Alnico 5.. 
9-1 6”, 1.68 oz. ve 
+2267 8”, 21 oz. Alnico 3.... . 
°2268 12”, 21 oz. Almicd 3....cccceccceces 6.50 














TERRIFIC SAVINGS ON 


CERAMIC GRID CAPS 


3%” clasp to fit 807, 2X2 and 
other popular tubes. Made by 
a famous manufacturer. Regu- 
‘lar 2le. Get your share while 
they last at this sensational 
low price. MA-2234, 6 for 79¢ a 


Order from this Ad 


Quantities on above-listed items are strictly limited! 
You must act fast to make sure you get what you 
want. Send 25% deposit. Pay balance plus postage 
on delivery. Get your name and address on Mid- 
America’s select mailing list to receive monthly 
bargain bulletins that give you first crack at the 
latest, greatest, money-saving buys in radio parts 
electronic cqurpenees, tubes, etc. Send orders and 
mailing list data to Desk RE-128 


MID-AMERICA CO. Inc. 


" Ae Ce ce 








X Chicago 16, Ill. 





SETTING A.F, OSCILLATORS 


Many a constructor of audio test gen- 
erators is confronted with the problem 
of calibration. For best results another 
calibrated oscillator should be used. 

If the builder is a ham or knows one, 
he may have access to a surplus BC-221 
r.f. frequency meter, which can be used 
very nicely for the a.f. calibration. 

Feed the audio output of the fre 
quency meter into the vertical input of 
an oscilloscope, and the output of the 
audio generator into the horizontal in- 
put. Let the meter warm up for at least 
15 minutes; then switch it to the low 
band and set it to zero beat with the 
built-in crystal standard. 

Now tune the variable-frequency os- 
cillator in the frequency meter to vari- 
ous frequencies differing from the crys- 
tal comparison frequency by amounts 
from zero to 10 ke. The difference be- 
tween the crystal check frequency and 
the v.f.o. frequency will be the audio- 
frequency tone. 

Compare the a.f. generator frequency 
to that put out by the frequency meter. 
When they are equal, the scope will 
show a more or less perfect letter O. 
The generator scale can be marked at 
each point of comparison. 

IGINIO CORRENTE, 
Bayonne, N. J. 


STARTING FLUORESCENTS 


Here is a method for starting burned- 
out fluorescent lamps. Old lamps can be 
used indefinitely. 

The burning out of the lamp means 
that one or both of the filaments has 
opened. The filaments heat the gas in 
the tube so that they will not need a 
higher starting voltage than is available 
from the 117-volt lines. 

The drawing illustrates the method 
of starting lamps with open cathodes. 
An ignition coil and interrupter create a 


u7VAC 


| BALLAST! FLUORESCENT LAMP 
4 2 
Lad - 









IGNITION COIL 


Lana 





év Ac /0C 


high-voltage a.c. This ionizes the gas 
sufficiently to allow the 117-volt line cur- 
rent to keep the tube lit. After the lamp 
is started, the coil can be removed. 
DONALD G. BERLYER, 
Ballarat, Australia 


CRYSTAL HOLDER 


A clip-type fuse holder for 3AG-size 
fuses makes an excellent holder for the 
negative terminal of the 1N21 or 1N27 
silicon crystals which are available on 
the surplus market. A tube-pin clip 
from an octal wafer socket is a good 
connector for the positive end. 

HARRY MANDEL, 
Brooklyn, N. Y. 


Try This One 





S-METER 


I had a 0-10-ma meter which I 
wanted to use as an S-meter in an or- 
dinary home receiver. The set used two 
6K7’s as if. amplifiers. Both cathodes 
were connected together and to ground. 

I inserted the meter between the 
cathodes and ground, as the diagram 
indicates. The 50-ohm rheostat is used 


IF STAGES 







ZERO ADJ 





for zero adjustment. The switch by- 
passes the meter and reconnects the 
cathodes directly to ground when no 
meter indication is desired. 

If the i.f. tubes in your receiver have 
cathode-bias resistors, place the meter 
between their ground ends and ground. 
Be sure bypass condensers are ground- 
ed. 

JOHN A. BISHOP, 
Transvaal, South Africa 


WINDOW ANTENNA 


My landlord doesn’t allow antennas 
on the roof of my apartment house 
(although he had just installed a new 
television receiver) so I used the scheme 
shown in the drawing. 


|\4H_ Za. 





















BRACKE T- 
SWINGS IN AND OUT THROUGH 
OPEN WINDOW 





The antenna is a 10-foot collapsible 
rod type, obtained from surplus. It is 
mounted on a strip of wood. The other 
end of the strip is bolted to the window 
sill. 

When I am ready to go on the air, 
I swing the strip around so that the 
antenna is outside the window. The 
antenna is then raised. 

I am using this antenna on 10 meters 
with very good results. I see no reason 
why it couldn’t be used as well on 6 
and 2 meters. 

G. SAMKOFSKY, W2YSF 
Brooklyn, N. Y. 


CHEMICAL CONTAINERS 
Many radio preparations, such as 

chassis cleaner, come in bottles without 
applicators. Clean out old liquid shoe 
polish bottles and put the solutions in 
them. The applicator furnished for the 
shoe polish can then be used for the 
chemicals. 

WILLIAM MUESSIG, JR., 

Aurora, Ore. 


RADIO-ELECTRONICS for 
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PRACTICAL DISC 
RECORDING 


Answers Your Questions 


PRACTICAL INFORMATION 


Here is the book that thousands of radio en- 
thusiasts have been waiting for. 

Whether you're interested in amateur or pro- 
fessional recording, you'll find PRACTICAL 
DISC RECORDING by Richard H. Dorf in- 
valuable. It not only tells you how to make 
successful records, but in addition each im- 
portant recording component is given a full 
chapter, explaining its purpose, and what fea- 
tures to look for when buying. 

You'll like this book for many reasons. With- 
out waste of words, it gets right down to 
business on the first page. It tells you what 
you need to make good records and how to 
do it by using any type equipment—from the 
simplest to the most expensive—depending on 
your purpose and pocketbook. You will find 
all the practical phases of recording covered 
as well as the underlying principles. 


FILLED WITH FACTS 


Chapter 1 discusses the various components 
which make up the complete system. Chapters 
2 to 5 go into the practical details of the 
selection and use of discs, motors and turn- 
tables, feed mechanisms and cutters. Chapter 
6 is a comprehensive explanation of constant 
amplitude and constant velocity recording, the 
two fundamental recording characteristics on 
which all recording is based, Chapter 7 covers 
stylus selection. In Chapter 8 the various 
sound sources (microphones, radio tuners, etc.) 
are discussed. A feature is the handy chart 
of characteristics of different types of micro- 
phones. Chapter 9 discusses the all-important 
amplifier. Circuits of several practical ampli- 
fiers are given. In Chapters 10 thru 13, you'll 
find explained the detailed techniques of mak- 
ing good records. All the fine points of ad- 
justment, equalization, microphone placement 
and microphone technique, and a whole chap- 
ter on dubbing. Chapter 14 is a concise sum- 
mary of common troubles in recording, and 
how to overcome them. The book ends with 
a comprehensive glossary of recording terms. 


96 PAGES, 82 ILLUSTRATIONS 
Only 75c 


See your radio parts jobber today or order 
direct. 


SEE COUPON BELOW 





be og PUBLICATIONS, INC., 
ept. 
‘a West Broadway, New York 7, N. Y. 


Send me PRACTICAL DISC RECORDING 
I enclose 75c. 


| Your Name 


g Address Chocvcoessecee eoccccccvceccccccccce 
— —e 


DECEMBER, 1948 














ALUMINUM DISCS 
Every recordist uses some blank discs 

for making test cuts. Instead of throw- 
ing these away after they are used, 
immerse them in hot water for several 
minutes, then peel off the recording lac- 
quer. The shiny aluminum disc that 
emerges will be useful for making small 
chassis, shields, and separators. The 
lady of the house will find them useful, 
too, for serving canapes or for use as 
coasters for plants and flower-pots. 

JOHN ANTHONY TAGLIABUE, 

Union City, N. J. 


PILOT LAMP FUSE 


A shorted first filter condenser in a 
receiver power supply usually causes 
the rectifier tube to burn out, necessi- 
tating an expensive replacement. To pre- 
vent this, I place a pilot lamp in series 
with the rectifier cathode and the input 
to the filter. 

In normal operation, the lamp will 
make a very good pilot. If the first filter 
(or any later component which is across 
the power supply) shorts, the excessive 
current drawn by the lamp will burn it 
out. It thus acts as a fuse, protecting 
the rectifier tube. 

The lamp chosen should be a 6-volt 
one, with a current rating somewhat 
higher than the total current drawn by 
the receiver and filter (as determined 
with an ammeter placed temporarily 
where the lamp will go). 

JEAN S. BASTIN, 
Roux, Belgium 


SPEAKER REPLACEMENT 

The cone of the electrodynamic speak- 
er in my table-model receiver was dam- 
aged beyond repair, and I wanted to use 
a PM speaker as the replacement. 

I removed the field coil (with its core 
and housing) and output transformer 
from the old speaker, leaving all leads 
connected, and fastened the field coil 
under the chassis with solder. 

The new PM was installed, and the 
old output transformer mounted on it. 
I connected the new voice coil to the 
proper transformer terminals. 

This avoided the necessity for procur- 
ing a new electrodynamic speaker, since 
the old field coil is still in the circuit, 
acting as a power-supply choke, just as 
it did before. 

JOHN R. HOOPER, 
Eastport, Me. 


TRANSFORMER WINDING 
When winding a transformer with 
small wire, it is usually quite a prob- 
lem to keep the windings in place dur- 
ing the winding process. Masking tape 
will solve the problem. The tape is 
wrapped around the form, gummy side 
up, and each turn sticks to the tape. 
Masking tape is also useful where the 
person winding the coil wants to stop 
in the middle of the job for any reason. 
The wire already wound will remain in 
place until the work is resumed. 
JOHN E. KENT, 
Waynesboro, Va. 
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A Remarkable 
NEW LINE 





Model 511 


High QUALITY 
High POWER 


Espey 


Custom-Built 


AM-FM Chassis 


Like every other model in the com- 
plete ESPEY line of replacement re- 
ceivers, and FM Tuners, the Model 
511 AM-FM chassis (illustrated) is 
the last word in modern engineering 
in the electronics field. Featuring 12 
tubes plus Rectifier and Tuning In- 
dicator, it is Drift Compensated, and 
is supplied complete with all an- 
tennas, 25 watt speaker, and all 
hardware. Its low price assures high 
profits for you in the growing re- 
placement field. Write today to Dept. 
C-11 for complete details of this ex- 
panding profitable market! 


ESPEY MFG. CO., Ine. 


528 East 72nd Street 
New York 21, N. Y. 
“Established—-1928” 

















BRAND NEW SURPLUS! GUARANTEED ! 
% RPM, HI-TORQUE 
ELECTRIC MOTOR 


$2.85 = 


40c 
Postage 
GOV'T. COST, $40 
7 Cpsrains on 110V AC, 60-cycles. 

(Requires only 12 MFD condenser.) 
@ Reversible. 





and 
Handling 


No Free Swing. Quiet. 
instructions. 
TING HAM, FM, FEL evieoron AN- 
AS AND MANY OTHER USE 
BARGAIN RADIO, Dept. ‘BR-2 


249 WN. Juanita Los Angeles 4, California 
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IN 
NEXT MONTH'S 
ISSUE 
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OIL-FILLED TRANSMITTING 

CONDENSERS MICAS 
05 MFD 1000V $0.35 .00005 2500\ $0.15 
05 500V 14) .00005 30004 E 
1 2500V 75 = .00005 5000V 85 
1 TH00V 1.65 | .000067 2500V -20 
2x.1 TOO0V 4.10 | .00007 2500V -20 
lz 15000V 7.95 | .00025 2500N -25 
25 1000\ -35 | .00025 5000V -85 
25 1000V 2.15 | .0005 2500\ -25 
25 6000V 3.75 | .00072 5000N 85 
lex. 25 600V 1.05 0008 s000V .85 
,8 600V -28 .0001 2500\ 25 
5 1000V .40 0011 000V 85 
qi 2000V .75 002 1200V .20 
75 100V 30 .002 3000\ .65 
85 600N .35 | .003 2500N 30 
1.0 1000\V .45 | .003 3000\N .65 
20 200V .20 | .004 2500N 35 
20 600N 4 005 1000T_V .15 
20 1000\ .60 | .005 3000V 65 
aT 600V 60  .006 2000N .35 
10 1000 1.00  .008 1200V 15 
0 2°0VAC 55 201 1200T.V AS 
6.0 1000V 1.45 
x0 Hv .85 
8.0 1000\ 1.75 TUBES-CHOKE-POTS 
10.0 600V 1.00 Tubes—12K8 Metal .29 
30.0 WVAC 1.40 - 
* an . x Choke—100MA-10H, 
30.0 330V AC 3.75 20 Ohm 





Pots: 20K-50K-100K  .19 
25.0 Electrolytic 25V 40 Dual, % Meg 

<5 25V 50 250K -50K 30 
SHIELDED WIRE #22..... 50 Ft. for -65 
RESISTOR KIT Assorted %2&1W 100 for 1.49 
BATHTUB KIT 8x.1, .5, .05, ETC. 10 for .58 
CONDENSER KIT .01-.00001 100 for 2.99 





MICAS .01, .002, .005, ETC. All Values .08 

.01 150V PAPER (MIDGET) 60 for 1.00 

O.1 GOV PAPER ..cccccrccece 8 for 1.00 
$2.00 min. order F.0.B., N.Y¥.C. Add postage 


50% deposit, balance C.0.D. with all orders. 
Manufacturers inquiries invited. Send for Flyer. 
Prices are subject to change without notice. 

















TECHNICAL RADIO PARTS CO. 


MOVED TO LARGER QUARTERS 
557 McDonald Ave., Brooklyn 18, N. Y. 
Dept. RE-7 











POWERFUL ALL-PURPOSE INDUCTION 


MOTOR 
EXPERIMENTERS—101 USES 


Suurdily constructed to rasta 
Standards, this tartinir shaded 
pole A.C. r is pow- 
erful enough for a number of uses. 
Some of these are: Automatic Tim- 





Devices s 
Grinders. uffers and Polishers 
Miniature Pumps. Mechanical M 
s. rens, and other applica- 
tions 
Consumes about 15 ts of 
cower and has a speed of 000 
r.p. When geared down, this 
sturdy unit will constantly oper 
t an 18-inch turntable loaded 
with 200 Ibs. gor4 a THAT'S POWER! 
Dimensions 3” gh 2” wide by 144” deep: 
has 4 convenient moantion studs: shaft is 72” long 
by 3/16 Giomnetet, and runs in se M-alignins oil- 
retaining bearings. Designed for 110-20 volts. 50-60 
evcles. C. only. Shp. Wt. bs. 
ITEM NO. 2 95 
your PRICE 2. nce eee c ee sereeseeenes . 





ULTRA MAGNET 
aene THAN 4 
ITS OWN WEIGH 
LITTLE GIANT ~—l 
Ibs. easily. Weighs 4 wz 


LiFTs TIMES 


The experimenter and hobbyist will! 
find hundreds of excellent uses for 
this high quality pemes magnet 
7 ogeres 134” 11 Ship. Wt 
3% Ib 

ITEM NO. 159 $1 50 
YOUR PRICE . 








RNexyular telephone trans- 
mitters taken from a large 
telephone supply com- 
any’ overstock Work 
perfectly on 2 dry cells 
Can be used on P SVS 
ter call systems, inter 
ay ge s 


cults, 
farm-to-farm 
also to talk through your 
conted 
dictaphone 
ful replacements on bat. 
tery- operated rural tele 
phone — 
2S) 


BY KELL dua. 





GENUINE 
WESTERN 
excellent in 
value. and 


TRANSMITTERS, 
ELECTRIC 
appearance and 
one seldom offered in these times. Ship. Wt. 


MADE 
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Z- 
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an 
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2 
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TEM No. 160 
YOuR PRICK wccccccccccccecccscese * 


WATTHOUR METER 


Completely overhauled and 
ready for immediate service 
Designed for regular 110- 
volt, 60 cycle 2-wire A.C 

5 install 














house, . E 
‘Sangamo or other 
make Shp. Wt. 14 


$6.50 


available 
Ib 






TEM NO. 
Your PRICE 


AMAZING BLACK LIGHT!! 


Powerful 250-Watt Uitra-Violet Source 


The best and most practical 
source of ultra-violet light for 
general experimental and enter- 
tainment use. Makes all fluores- 
cent substances brilliantly lumi- 
ransformers of any 
y standard 





a Brings out beau- 
sites Re hues in various 
types of materials. Swell for 
amateur parties, 





obtain unique lighting effects 

—_ only. Shp. Wt. 2 Ibs 
TEM NO. 87 

Your PRICE .. ° 





- WESTERN ELECTRIC BREAST MIKE 


his is a fine light-weight air 
craft carbon microphone. It we eighs 
only 1 1 
Mik comes with breastplate 
mounting and has 2-way swivel 
adjustment so that it can be 
adjusted to any desired position 
There are 2 woven straps; one 
foes around neck, the 
around chest Straps can be 
snapped on and off quickly by an 
ingenious arrangement. 
This excellent mike can be 
adapted for home broadcasting or 
private wg renee systems. By 
dismounting stplate, it can be 
used as desk mike. 
comes , complete with 6-foot 
cord and hard rubber plug. Finis shed 
plate, Rs Bg Shipping weight, 
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ITEM 152 ——_ 
VOUR PRICE .. cc ccccccsscsccsecsces 1. 49 
" iasshacgis alesse leases lactamase iia, 
HUDSON SPECIALTIES CO. 
40 West Broadway, Dept. RE-12-48, New York 7, N.Y. 
I have circ — below tne numbers of the items -* m 
ordering. My full ——- Of B...6-s20e; 
clude chinping. cha is enclosed (NO 
ORDERS UNLESS ACCOMPANIED _ THA DEPOSIT.) 
OR my deposit OF BS. wc eseevee enc lones Pt ” 
required) ip order C.O.D._ for balance c.o.D. 
ORDER FOR LESS THAN $5.00. BE Sure’ TO IN- 
CLUDE SHIPPING CHARGES. 
Circle stom bat wanted: 
14 s9 160 87 152 33 
Name . 2. cece cece ree eceee . eeeeeee eeeeeee 
Address ......+:+> . ee eeeeresesers 
Please Print’ Cieariy 
Cy . cece ce ecerecsecesseses State ...-.ese0- 


7 HARD-T0-GET PARTS~, 
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“NEW LOOK” COMMENTS 


Dear Editor: 

We really enjoy your new format and 
the more frequent television articles. 
Glad to see that your gang is waking 
up to the fact that television will be 
the giant of the electronics field in 
short order. 

Star Rapio, 
Perth Amboy, N. J. 


Dear Editor: 

I am really glad it is now possible to 
read RADIO-ELECTRONICS without turn- 
ing pages to hunt for the continuation 
of the article. 

FELIX HUTTRER, 
Plymouth, England 


Dear Editor: 

Congratulations on the new Rapio- 
ELECTRONICS! It’s a beauty, from front 
index and color right down to the slick- 
paper noncontinuation articles. 

Davip GNESSIN, 
Columbus, Ohio 


Dear Editor: 

Congratulations on the new setup for 
RADIO-ELECTRONICS. My chief interest 
is that it keep its technical excellence 
but I particularly weleome the depart- 
mentalization. I also like the color 
emphasis, as in “Eclipse of the Vacuum 
Tube” (September issue). There is 
never a dull moment with RADIO-ELEc- 
TRONIcSs! 

H. F. LESLIE, 
Somerset, England 


FM NOISE NO PROBLEM 


Dear Editor: 

In your August issue you printed 
letter concerning ignition noise in FM 
receivers. I think the writer was using 
a poor receiver. I base this on my per- 
sonal experience with a Zenith model 
7H822 which is on my desk. I am on 
the second floor, on the street side of 
the building, and there is a continuous 
procession of automobiles and trucks 
going by all day long. I have yet to hear 
any ignition noise when the set is tuned 
to a station. 

I think Mr. Zarattaro was using a re- 
ceiver with poor noise-reducing prop- 
erties or one that was defective, as my 
location is certainly a severe one. 

K. E. HASSEL 
Assistant Vice President, 
Zenith Radio Corp. 


FAVORS RATIO DETECTOR 


Dear Editor: 

In the letter which pointed out that 
ignition often ruins FM radio reception, 
Mr. Zarattaro is quite correct. 

However, the problem may be solved 
very easily by converting the discrimi- 
nator to a ratio detector or by adding a 
limiter stage to the existing ratio de- 
tector. 

I have a Meissner FM tuner which 
gives me very good reception. 

THOMAS W. ATHALEY, 
New Bedford, Mass. 


RADIO-ELECTRONICS for 
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TUNE FM SETS CORRECTLY 
Dear Editor: 


I think part of Mr. Zarattaro’s 
trouble is in not having the station 
tuned in properly. If I don’t have my 
FM receiver tuned right, automobile 
interference will break through; but 
correctly retuning the set cuts out in- 
terference. I am located right on a main 
highway where there is plenty of traffic. 

I listen for the between-station hiss 
when I tune my set. When the hiss is 
gone, I figure the station is tuned in 
properly. I tune in a station, not for 
the loudest, but for the clearest sound. 

FRANK C., PIERCE, 
New Bedford, Mass. 

(Perfect discriminator alignment, as 
well as perfect tuning, is necessary for 
exclusion of interference. This may ex- 
plain some of the apparently contradic- 
tory results obtained by readers with 
similar equipment and in similar situa- 
tions.—Editor ) 


WANTS CODE-STATION LIST 
Dear Editor: 


The September issue of RADIO-CRAFT 
wins our approval for design and edi- 
torial content. We have been reading 
your magazines since the days of Mod- 
ern Electrics. Many things have hap- 
pened in radio since the time the Elec- 
trical Experimenter and Duck’s cata- 
logue, but without Gernsback’s leader- 
ship and foresight many of us old-timers 
(I have been in radio and electricity 
since 1908) in all probability would have 
been lost in the confusion. 

I still copy code and would like to 
see a table of call letters of low-frequen- 
cy commercial stations published in the 
magazine. What say? 

HOWARD’s RaApDIO HOSPITAL, 
Cleveland, Ohio. 

(Any other readers interested in a 
list of commercial c.w. stations for code- 
practice purposes?—Editor) 


FM SERVICE INADEQUATE 
Dear Editor: 


As a long-time FM listener, I am 
certainly disappointed in the type of 
service FM is giving. Too many stations 
in this area are giving forth with low 
fidelity, operating with low interim 
power, or making no attempt to get on 
the air at all. As for high fidelity, only 
two stations out of about 25 I can re- 
ceive even approach the 15,000-cycle 
standard. 

FM receivers, too, lack high stand- 
ards. I have tried many; most lack sen- 
sitivity and drift too much. 

At present I am using a Meissner 
AM-FM tuner and a Hallicrafters SX- 

The antenna is a rotatable Vee-Dx 
on a 20-foot mast on the roof. Best dx 
I have gotten was about 250 miles. I 
find that dx is best from 10 pm on when 
ne sky is overcast and the humidity 
Ow. 

I prefer having FM stations listed by 
frequency instead of by call letters. 


THOMAS A. IREY, 
Boyertown, Pa. 
DECEMBER, 1948 
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$1,000 A MONTH 
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That's what JUST ONE of the 
many plans in this book 
brought in—over 
month, y, 

service alone. HOW TO MAKE 
MORE MONEY IN J 
SERVICE is so full of money- 
making plans and ideas it will 
amaze you. Why work for 
wages? Why not become your 
own boss and make 
money? EVEN BEGINN 
who used some of the 
plans in this book av 
WAY OVER $100 A W 
just working from home. This 





book is making money for 
ervicemen and beginners, 
everywhere U.S.A., Canada, 
Puerto Rico, Mexico, So. America, Hawaii, Philippines, 
and other countries. Letters of thanks are continually 
coming in. 
AT LAST! 


The real money-making secrets of radio service are given 
out in this book. 
—Book very he!lpful—follow- 


—Best of its kind that have 
ing advice in the book earned 


ever been printed. 


high as $100 a week radi« W. Bradford, 
repairing, in my apartment. E. Chicago, Indiana 
C. C, Seidler, Brooklyn, wave book only a week— 
couldn't stop reading it 





—In business 10 years—re- 
ceived many valuable point- 
ers—read it 3 times. Would 
not take twice the price for 
it. 


Already made money and 
many new customers. 

A. T. Waters, Jr., 

Carthage, N. Y 

Belington, W 


a In business 17 years. Book 

—In radio 15 years—Book contains many things which 
contains far more informa took me many years to learn 
tion than expected.—Every the hard way Book worth 
radioman mr have this many times tts small cost. 
book. J. Fraser, Fussner 
a . ¥. RC Illinois 

25 years experience a reageen in this 83 page book, 


8% x 10%, by V. Gal for servicemen, beginners, stu- 
dents. Among MANY. OTHER THINGS it shows you 
where the money is and how to get it FAST; How to 
get plenty of customers; How to test sets without taking 
them out of cabinets and give estimates QUICKLY; How 


to operate spare time ond build to full time: How much 
to charge: How to connect with certain BIG MONEY 
concerns; How to increase business and expand. 


Serd for this book today and start makin* more money 
almost as soon as you get it. The full price is only $3 
(any convenient form) postpaid; or C.O.D. at $3 plus a 
few cents postal charges. You have nothing to lose. Fx- 
amine it for 5 days. If you aren't positively delighted 
return it end we will refund your $3 promptly. If you 
want more information about the book send for literature 
2-RE. It’s free. 


"MERIT PRODUCTS, DEPT. RE, 
216-32 132 Avenue, Springfield Gardens 13, N. Y. 














For EVERYONE interested in 
TELEVISION - RADIO - ELECTRONICS 
SOUND SYSTEMS - INDUSTRIAL EQUIPMENT 


EVERYTHING in standard brand equipment! 


Professionals! Radio Hams! Television Enthusiasts! 
Beginners! Oldtimers! Amateurs! Hobbyists! Here's 
one book that’s a MUST for you! Our FREE 148 page 
cotolog jammed with over 20,000 different items. 
The smallest port to the most complete industrial 
system from one dependable source! 


24-HR. MAIL ORDER SERVICE @ ONE YEAR TO PAY 


3 GREAT STORES: Uptown ot 115 West 45th St. 
and Downtown of 212 Fulton St. in NEW YORK 
323 W. Madison St. in the heort of CHICAGO 
MAIL ORDER DIVISIONS: 242 W. 55th St.,N.¥.19 
ond 323 West Modison St., Chicago 6, Illinois 


SM Pal '7.¥- 20 mai coupon now 


“+ PIYITR MITTIN TD Newark Electric Co.t 
Dpt.L11,242W.55St. 
‘ New York 19, HY. 

|Please send me FREE the Newark 1949 Catalog 
I NAME 
‘ADDRESS 












CITY STATE. 
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‘Christmas Values 


From Mort’s Radio Shack 





NEW HF {0 TRUSOUND AMPLIFIER 
A general purpose unit of small size (6” x 9” 7”) 
for high quality reproduction of sound, mus a and 
speech from records, radio, microphone Engineered 
ind built to meet the high quality standards required 
of an amplifier when used in conjunction with the 

v high fidelity pickups. FM-AM tuners and wide 
range speaker systems. NOTE THESE F 


% 10 Watts undistorted power output 1 
— a High gain for variable reluctance pickups 
for high impedance mikes. Low gain for FM-A 
tuners and high output pickups. 


*% Selector switch for rapid changeover. 

* um level 70 db below 12 watts 

% Tone compensation. Separate continuously variable 
base and treble controls 

*% Treble—from 10 db to minus 15 db at 10,000 cps 

% Bass—from pilus 10 db to minus 15 db at 50 cps 

*% Note—fiat characteristics obtained with controls 
centered. 

*% Output impedance 2, 8. 16 and S00 ohms. 

*% Straight AC for 110 120V me = fused. 

*% Tubes—6S1L7, 68C7, 2 


*® Chassis and shield olaver’ er _ oe finish 
% Hermetically sealed components used throughout 


Complete with Tubes and Cover 


2 
H 


Lae 
So 





CHRISTMAS 
TREE LIGHTS 
2 MULTIPLE SETS 


2177—7 light. Multiple 

set with C712 20V 

lamps in 5 assorted col 

ors Fach light burn 
y P 





not lit are immediately 
located. Add on plug at 
end of festoon for at 
taching additional set 





burns independently Add 


on plug for attaching ad List Price... .$3.20 set 


$6.20 set Your Cost. $2.62 set 


$4.98 set 


"W Trusound Micro Groove Record Player. Proven in 
hundreds of broadcasting stations in the U. 8 The Tru 
sound Micro Groove Record Player uses the new SHURE 
Featherweight arm re. Overall wt 8 grams 
Prolongs life of the fine micro-groove recordings. The 
33 1/3 RPM constant speed motor is smooth and quiet 
with no WOWS or rumbles to interfere with your listen 
ing pleasure. 


List yoyr Cost in lots of 
Price ........ - $24. 95 : 3-3 nc, S38;50 on 
for Our Free 1949 Cotsen. 

TERMS: itinimum order $3.00. 25% deposit. 
F.0.B. Chi as 


me Radio Shack 


Dept. RE-12 
630 W. Randolph St., Chicago 6, 


Your cost ... 














Illinois 
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RADIO SCHOOL 


Become a Radio and 


Here is the opportunity you have been waiting for. Now you can get in on | 






the ground floor of the nation’s fastest growing industry—TELEVISION. 


LOOK AT THIS RECORD — In 1946 only 6,500 
television sets were manufactured — in 1947 this 
skyrocketed to 175,000 — already in the first four 
months of 1948 over 160,000 sets have been pro- 
duced. This means hundreds of new jobs are being 


created every month. 


MSOE NOW ADDS TELEVISION — The Milwaukee 
School of Engineering now provides complete, prac- 
tical, technical training in television as well as Radio 
This is not just a serviceman’s 
The special 18 month’s residence course in- 
cludes complete training in radio as well as television 
— qualifies you for a successful career as a techni- 
hases, AM, FM, TV Receivers and Trans- 


in its laboratories. 
course. 


cian in all 


mitters an Radio Communications. 


This Technician Course Prepares You For Any Of These Jobs: 
Police, Taxicab and Railroad 
transmitters operating 
ond receiver servicing 
ee FF and testing in radio 
TV manufacturing 


Radio Servicing — AM and FM 
TV receiver servicing 
Broadcast Station Operating 
Electronic Parts Sales 

Radio and TV sales 


Radio and TV manufacturing Shop managing 








(courses ™~ 


SERVICE 
6 to 12 Months 
®@ Practical Electricity 
® Welding 
®@ Refrigeration 
® Heating 


TECHNICIAN 
12 to 24 Months 
@ Electrotechnics 
® Radio and Television 
®@ Electronics 
®@ Refrigeration, Heating 
and Air Conditioning 


PROFESSIONAL 


36 Months 

@ Electrical Engineering 
Bachelor of Science 
Degree 


Major in Machinery or 
\ Electronics ") 


Terms start January, 
April, July. 

















Electrical Engineering 
Bachelor of Science Degree 
in 2 additional years 





Mogjoring in ELECTRONICS Building’’ and more details on course in Radio and 

Television or..... PPYTTITITITI TTT TTT Tree course, 

™=_MILWAU K £E E—= HOMO. cc ccccccccccevccccocoocscesoccess GE: wescs 
GCHmL of ENGINEERING; Address....... enaengaeannercoennceserassceszencse 
**A Technical Institute * Founded 1903"" City. ccccccccccccces Ce eeeceresees State. . . . RE-1248) 





MILWAUKEE SCHOOL OF ENGINEERING, 
N. Broadway and E. State, Milwaukee, Wis. 


Without obligation send me free booklet ‘Career 











Dept. RE-1248 N. Broadway, Milwaukee, Wis. 








WANTED: 


Men and Women to Fill 


TOP RADIO JOBS 
in AM—F M—Television 


If you are looking for a career with a future, why not 
join the hundreds of graduates from the Don Martin 
School of Radio Arts now successfully employed in the 
radio industry. The demand is great for qualified 
radio personnel in AM-FM-Television. Train now to 
be an announcer, script writer, disk jockey, news- 
caster, or radio sg Complete a and night 
classes . so latest 

service. ‘Approved for veterans. Write for “tres booklet. 


Don Martin School of Radio Arts 


4655 Nerth Cherokee St. Hollywood 28, Calif. 














COURSES 


Preparatory, Service, Broad- 
cast, Television, Marine Op- 


erating, Aeronautical, Fre- 
quency Modulation, Radar. 
Classes now forming for mid-year term Feb. ist 
Entrance exam. Jan. 17 
Veterans. Literature. 
COMMERCIAL RADIO INSTITUTE 


(Founded 1920) 
38 West Biddle Street, Baltimere 1, Md. 








TELEVISION 19481! 


Train at an Institute that pioneered 
in TELEVISION TRAINING since 1938. 
Morning, Afternoon or Evening Ses- 
sions in laboratory and theoretical in- 
struction, under guidance of experts, 
covering all phases of Radio, Fre- 
quency Modulation, Television, lead 
to opportunities in Industry, Broad- 
ons or own Business. Licensed by 

- Y. State. Approved for Veterans. 
ommend. NOW FOR NEW CLASSES 

Visit, Write or Phone 


RADIO-TELEVISION 
INSTITUTE 


480 Lexington Ave., N.Y. 17 (46th St.) 
PLaza 3-4585 2 blocks from Grand Central 























LEARN RADIO! 


IN ONLY 10 MONTHS 

PREPARE FOR A GOOD JOB! 

COMMERCIAL OPERATOR (CODE) 
BROADCAST ENGINEER 
RADIO SERVICEMAN 





| Television Servicing—15 Months | 





Veterans get $130.00 Equipment 
SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 
1425 Eutaw Place, Dept. C, Baltimore 17, Md. 











CORRESPONDENCE COURSES 


RADIO ond ELECTRICAL ENGINEERING 


ELECTRIOA ENGINEERING ~; wide ‘electrical 


1 fi 1a 
yo at Low Cost, for secure future. Modern 
anyone. Cy 


an en =< rstan 
RADIO ENGINEERING © Sp 
1 man, real 





work. Trains you to 





Soatand earning 
WRITE a acener pote 2 $05 sme 


e 
Lincoln Edgineering School, Box 931-C-118, Lincoln 2, Neb 





fo RADIO COURSES 
+4 RADIO Se FRAT ne co 


DE 
RADIO Pa VICIN ° ELECTRONICS 
F. TELEVISTON 


e REFRIGERATION SERVICING 


Write for Catalog and Picture Brochure 


Y.M.C.A. TRADE & TECHNICAL SCHOOLS 


15 W. 63rd St. (N’r B’way) New York City 















7 SEMDING — 
n + vincsALZZ77 
Ove RECE! 








Be a ‘‘key’’ man, Learn how to send and 
receive messages in code by telegraph 
and radio. 
men for ‘ie Good yy re - venture, 
Covents ng work. Learn at kK quickly 
oe famous Candler System. 
or Com mercial Li- 
Ee. or wri 2 


r 
te for FREE 
cA ANDLER SYSTE 

Dept. 3-0. 


co. 
928, Denver 1, Colo., U.S.A. 
r— RADIO— 


TECHNICIAN and RADIO SERVICE COURSES 
FM and TELEVISION 


AMERICAN RADIO INSTITUTE 
101 West 63rd St., New York 23, New Yerk 


Approved Under GI Bill of Rights 
Licensed by New York State 























RADIO Enoieerine £ 


Complete Radio Engineering 
Course. Bachelor of Science De 
gree. Courses also in Civil, Elec- 
trical, Mechanical, Chemical, Aer ti 
neering; Business Administration, 






1 Engi- 
Accounting, 
Secretarial Science. Graduates successful, 65th 





year. Enter Jan., March, June, Sept. Write for 


catalog. 


TRI-STATE COLLEGE tncoun Worans 








RADIO and TELEVISION 


Thorough Training in All 
Technical Phases 
APPROVED FOR VETERANS 
BAYS—aVENINGS WEEKLY RATES 
RCA GRADUATES ARE IN DEMAND 
For Free Catalog Write Dept. RC-48 
RCA INSTITUTES, Ine. 
A Service of Radio Corporation of America 
350 WEST 4TH STREET NEW YORK 14, N. Y. 














SOUND RECORDING SCHOOL 


A practical engineering course in Sound Fundamentals, 
Recording, and Sound Transmission measurements; 10 
a laboratory containing transmission sets, oscillators, 
square wave generator and intermodulation analyzer, and 
other equipment. 

Complete recording studio assimilating broadcast, motion 
picture and commercial sound recording, under the direc 
tion of H. M. Tremaine. 


HOLLYWOOD SOUND INSTITUTE, Inc. 
1040-C No. Kenmore Hollywood 27, Calif. 


RADIO-ELECTRONICS for 
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Communications 


6N6-G IS AVAILABLE 
Dear Editor: 

On page 58 of your August, 1948, 
issue, we note a squib on substituting 
the 6K6 for the 6N6. The statement is 
made that the 6N6 is “no longer avail- 
able.” 

You may be interested to know that 
Hytron is manufacturing the 6N6-G for 
the industry — and has for several 
months been supplying the tube through 
its Hytron jobbers. 

Harry G. BURNETT, 
Hytron Radio and 
Electronics Corp. 
Salem, Mass, 

(Fine! When are we going to hear 
about renewed production of the 6A5-G? 
There has been a tremendous popular 
demand for that tube during the past 
year.—Editor) 





STATEMENT OF THE OWNERSHIP, MAN- 

AGEMENT, CIRCULATION, ETC., REQUIRED 

BY THE ACT OF CONGRESS OF AUGUST 24, 

1912, AS AMENDED BY THE ACTS OF MARCH 
3, 1933, AND JULY 2, 1946 

Of Radio-Electronics, published monthly at 
Philadelphia, Pa. for October list, 1948. 

State of New York 
County of New York {| °° 

Before me, a Notary Public in and for the 
State and county aforesaid, personally appeared 
Hugo Gernsback, who, having been duly sworn 
according to law, deposes and says that he is the 
editor of the Radio-Electronics, and that the fol- 
lowing is, to the best of his knowledge and belief, 
a true.statement of the ownership, Management 
(and if a daily, weekly, semiweekly or triweekly 
newspaper, the circulation), etc., of the afore- 
said publication for the date shown in the above 
caption, required by the act of August 24, 1912, 
as amended by the acts of March 3, 1933, and 
July 2, 1946 (section 537, Postal Laws and Regu- 
lations), printed on the reverse of this form, to 
wit: 

1. That the names and addresses of the pub- 
lisher, editor, managing editor, and business 
managers are: Publisher, Radcraft Publications, 
Inc., 25 West Broadway, New York 7, N. Y.; 
Editor, Hugo Gernsback, 25 West Broadway, 
New York 7, N. Y.; Managing Editor, Fred 
Shunaman, 25 West Broadway, New York 7, N. Y. 
Business Manager, none. 

2. That the owner is: (If owned by a corpora- 
tion, its name and address must be stated and 
also immediately thereunder the names and ad- 
dresses of stockholders owning or holding one per- 
cent or more of total amount of stock. If not 
owned by a corporation, the names and addresses 
of the individual owners must be given. If owned 
by a firm, company, or other unincorporated 
concern, its name and address, as well as those 
of each individual member, must».be given.) 
Radcraft Publications, Inc., 25 West Broadway, 
New York 7, N. Y. . Gernsback, 25 West 
Broadway, New York a, mn. ¥. 

3. That the known bondholders, 
and other security holders owning or holding 
1 percent or more of total amount of bonds, 
mortgages, or other securities are: (If there 
are none, so state.) None. 

4, That the two paragraphs next above, giving 
the names of the owners, stockholders, and se- 
curity holders, if any, contain not only the list 
of stockholders and security holders as they 
appear upon the books of the company but also, 
in cases where the stockholder or security holder 
appears upon the books of the company as 
trustee or in any other fiduciary relation, the 
name of the person or corporation for whom 
such trustee is acting, is given; also that the 
said two paragraphs contain statements embrac- 
ing affiant’s full knowledge and belief as to the 
circumstances and conditions under which stock- 
holders and security holders who do not appear 
upon the books of the company as trustees, hold 
stock and securities in a capacity other than 
that of a bona fide owner; and this affiant has no 
reason to believe that any other person, associ- 
ation, or corporation has any interest direct or 
indirect in the said stock, bonds, or other securi- 
ties than as so stated by him. 

5. That the average number of copies of each 
issue of this publication sold or distributed 
through the mails or otherwise, to paid subscrib- 
ers during the twelve months preceding the date 
Ce BOE OF ib i.nacnchas00tsssstnnapsincdas 
(This information is required “from daily, weekly, 
semiweekly, and triweekly newspapers only.) 
(Signature ‘of editor, publisher, business manager, 

or owner) H. Gernsback. 


mortgagees, 


Sworn to and subscribed before me this 1st 
day of October, 1948. May Parisi, Notary Public, 


[Seal] 
(My commission expires, March 30, 1949) 


1948 
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SENSATIONAL TUBE OFFER! \ ~ 


Made by famous manufac- 
turer. Brand new tubes! No 
surplus! Every tube indi- 
vidually tested and carries 
standard RMA guarantee. Your 


money back if any tube fails 
to give complete satisfaction. 





1RS 6SK7GT 12SQ7GT 

185 6SQ7GT 35L6GT 

1T™4 6V6GT 3 

384 XSGT 35Z5GT 

6AT6 12AT6 5085 

6BAG 12BAG SOL6GT 

SKseT 12savcT agen 
A7GT 

6keaT i2zsi7Gr 36C 


6SJ7GT1I2SK7GT 


CONDENSERS 
Brand New Stock! (No 
Government Surplus) 

FAMOUS MAKE 

ELECTROLYTIC (Tubulars) 
2s mid @ 25v 30c 








‘STORE " OPEN DAILY “9 to G-— SATURDAY | A te 5 
Minimum order $3.00. 20% deposit, 


RADIONIC courpment company 


170 NASSAU ST., NEW YORK 7, N.Y. 
Tribune Theatre Entrance 
e!. WOrth 2-0421 ¢ Cable “CHANSLOR 





ee 

¥ RADIONIC EQUIPMENT CO., Dept. 1012 : 
g $70 Nassau Street, New York 7, N. Y. 1 
@ Send at once your free catalogs, supplements and bar- 1 
i gain lists as published -listing products of leading 1 
' manufacturers of radio-electronic parts and equipment. + 
S NAME ...... camiijantiiaea sevsccsscccecsssessccece OB 
4 Pa TOE 6 ED hi scccscicssescssavessenrsess & 
| 

>: ED. ebsbenndenbetseencencacees BRATR. occcc0 ia 
a 





Get Started in Radio 


10 “HOW-TO-DO-IT” BOOKS 


Get a solid foundation 
means of these 10c time! 
Each clearly written, 










in radio by 
text books, 
profusely illus- 
trated, contains over 15,000 words 
You'll be amazed at the wealth of 
information packed into these handy 
books. Excellent for reference—ideal 
for technical library. Your money 
ck if not satisfied. 


5 BOOKS for 50c 

10 BOOKS for $1.00 
Sent to You Postpaid 
oy hers ele Oae ad 


No. 2—How To Make The 
Most Popular All-Wave 1 


tionary (Leading Terms) 
No. 6—How To Wave Fun 
With Radio 
No. 7—How To Read Radio 





and 2 Tube ag ‘ 
No. 3—Alternating Current Ne. 8—Radio for Beginners 
for Beginners Mo. 


. S—Simple Electrical Ex- 
No. 4—All About Aerials periments 


No. S—Beginners’ Radic Dic- Ne. 10—Television 


Remit by check or money order—register letter if you 
send cash or stamps. 


RADIO PUBLICATIONS 


25A West B’way. New York (7) 


-——FCC LICENSE TRAINING—— 


Successful radio operators are skilled technic 

able to troubleshoot and repair sudden Ci —_— 
breakdowns. WRCI SPECIALIZED TRAINING pro 
vides the essential practical experience and ~ A. al 
knowledge. Before selecting a technical school inves 
tigate rv thorough te training is. Investigate WRCI 
SPECIALIZED TRAINING methods — and compare 
Send for Bulletin as Approved for _ Veterans. 


Western Radio Communications Institute 


341 West Eighteenth St., Los Angeles 15, Calif. 




















Hollywood Make Good in at 
Experts 


Help Tou RADIO-TELEVISION Home 


Direct from Hollywood, nerve-center of broadca sting, Tele. 
pn Radio and Sound activities, comes &-T-A’s time- 

ind tested home training. Here at last—easy to 
home instruction that quickly qualifies you 


stea 
kits of radio parts given at Get full de- 


Send oe gl for ' race soon’ How to Make 
In Radio-Television. 


RADIO TRAINING ASSN OF AMERICA, Dept. REL 
8620 Hollywood Bivé. Mollyweed 28, Calif. 


Som. . 
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Are YOU Fixing Radios 
this New, EASY Way? 


REMARKABLE 
NEW FEILER 


“STETHOSCOPE” 


Method Guaranteed 
to Lick Toughest 
Jobs! 




















ee 
SENSATIONAL—NEW! Why let old-fashioned 
FM & TELEVISION servicing methods and 
Saruees A 4 equipment hamper your 
only $89.95. Get man- servicing ability? Thou- 
wal for full details. sands of radio servicemen 
—many with little ex 
perience—are already fixing radios this remarkable, 
‘automatic’ way. It’s as simple as A.B.C. because 
Stethoscope Servicing is the newest, most basic 
method yet devised to simplify all repairs. Stetho- 





scope Servicing is guaranteed to speed-up and im 
prove your servicing ability or your money will be 
refunded. You owe it to yourself to find out how 
you, too, can begin cashing in 
a wide variety of prices from $9.85 to $89.95. 
a Stethoscope to meet every need. 
coupon today. 


New Technical 


Manual FREE! 


“The Inside Story’’ contains valuable 
hints and tips. This new complete 
illustrated 28-page technical manual 
tells the inside story of an amazing 
new servicing method—also con 
tains many valuable hints and 
kinks for every radio serviceman. 
Send 3c stamp to cover handling 
only—manual FRE 

ON'T WDELAY—MAIL SOUPON Now! 


D 
pesesee 


Stethoscopes come in 
There's 
Don’t delay 


send 














’ FEILER "ENGINEERING CO., Dept. I2RE8 ' 
: 945 George St., Chicago 14, ’ 
Please rush FREE manual ‘The Inside Story’. I ' 
H enclose stamp to cover handling only. ’ 
B Name ...csocee tsereseessecssssessesaaseeeseeeenee B 
' 
§ Address ..... Cocccccccccccceces eecccsece cocccccece O 
1 ' 
@ COD nccccccecccccccccccccscocses State ..... seeeee ' 


DOUBLES 


YOUR PLAYING TIME... 


CUTS YOUR TAPE COSTS 
IN HALF? 





398-10 ‘Broadway New York 13, 


WE ARE 
LOOKING FOR 
TUBES! 


WHAT HAVE YOU GOT? 


Interested in small or large quantities of all 
types of Transmitting, Industrial, and Receiv- 
ing Tubes. Send offerings to: 


T. L, BLACK, WHOLESALE TUBE DIV. 


NIAGARA RADIO SUPPLY CORP. 


160 Greenwich St., New York 6, N. Y. 


N.Y. 















P “POCKET TALKIE"! “52 “oon 


REALLY WORKS—talk and near 210 
miles or more IN YOUR 
POCKET! Uses flashlight pattesios. 

CKS CIG 00 


4 assembly ures 
price lists with DETAIL ED CATAL GUE ON 135 6TH. 





ER PRODUCTS SUCH AS: ($1.00 refunded on parts or- 
ket Radio Cigar Box br Dash 

Car Transmitter, Radio Garage Door 

MOTOR INDUSTRIES, Dept. CW-12, 






Wearney, Nebr. 
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XMAS SPECIALS 


3 TUBE PHONO 
AMPLIFIER 


*1.95 


COMPLETELY WIRED, 
VOLUME AND TONE CONTROLS 











Set of 3 tubes; 50L6, 35Z5, 12A6...... $1.10 
Output trans, 50L6..........-6eeee- 35 
\% Meg. vol. control with sw. .......-- 35 
4” pm speaker ........-cccenccsccees 95 
OS BER GE cccccenccsecegeccocees 1.15 
6” pm speaker .....ccccccccncccccecs 1.55 
6x4” pm speaker ........-2e.eeeeeee% 1.39 
ee Peer 2.49 
Webster pickups ...........ccc.e0e -- 1.79 
Astatic Cartridges L-70A, L-26A..... 1.49 
Alliance motor & Turntable.......... -50 
VM 2400 INTERMIX CHANGER... .24.95 
G.E. Reluctance Cartridge............ 4.54 
Phono Pre-Amplifier complete with 

ME as wines cers pas ee esed cones es 4.95 


Phono Oscillator complete with tubes.. 4.52 

Oscillator Coil, 12SA7 

Slow Speed Motor and T.T........... 89 

Slow Speed Pickup with Perm. Needle 339 

All prices F.0.B. N.¥.C.—on C.0.D. 25% Deposit. 
Write for free catalog. 


THE ROSE COMPANY 


98 Park Place, Dept. C, New York 7, N. Y. 














Get this Valuable Book a R c elk 


for Merely Examining 


















press! Gives you ‘‘know how’’ on everything 


sion and F.M.—-how’ construct, install, 


new, helpful 


after 7 days and $3 monthly until $16.7 
If you don’t want the set, 
return it and you owe 
NOTHING. Either way you 
keep Diagrams Book Free. 
SEND NO MONEY! Cou 
pon 

books 























for doing it! Send 
coupon Now! 


YNE ELECTRICAL & RADIO 

SCHOOL, Dept. 
500 South Paulina St., Chicago 12," IMinois 
OK. Send me, postpaid, Coyne’s new 5 volume set, 
“APPLIED PRACTI 
TRIAL per your offer. 











Also send, absolutely FREE, 


“150 New Radio Diagrams Explained’’ as a gift. 

I ves cetcccsundvedccesceccveucae TE 

SPTTTTPT TTT TTT ee ee TL 
[TOWN 2s ZONE... STATE. 


;——— MICRO-GROOVE——— 


“SARVI” PHONOGRAPH 


Play Micro-Groove 
& Standard Rec- 
ords With This 
Dual Speed Phono- 

graph 


SPECIAL 
$39.90 


Incl. 
Fed. Tax 
RCA 
Licensed 







Has Dual Speed motor and dual erystal pickups. 
Powerful 3-tube hi-fi amplifier with volume & bass 
controls. Heavy 5” PM spk. 2 Tone Leatherette Carry- 
ing Case. We absolutely guarantee this to meet with 
your satisfaction or your money back in 10 days 
‘Automatic Switching from L-P to Regular Model JH- 3 
117 V AC. , Weight 15 Ibs. 

Model DA-2 Same Case as above. Plays New Micro- 
groove a. only. Attaches to your phonograph, 
radio or console. 117V AC. Special..........-- $18.90 

Remit in Full and We Pay Postage 


CHRISTMAS SPECIAL 
Portable Phonograph, 2 Tube Amp, 5” Spk, High 
output. Plays Regular 10” & 12” 
Records .....-csccccececcccscccevecces ° 


PHONO AMPLIFIER 


3-TUBE AC-DC 
Wired and Tested $1.69 
3 at $1.49 
Volume and Tone Con- 
trols. Uses 12A6, 35Z5, 
50L6. 
Set of 3 Tubes ...$1.05 
ay oe Trans. .... .35 
5” Alnico Spk. .... 1.19 


PHONO OSC-2 TUBE 


Wired & ‘we Uses 35Z5, 12SA7. 

2 Tubes $1.2 

AL yn ANCE PHONO MOTORS 
ATIC: L-70 PICKUPS ......----++-see0es ° 

ME CONTROLS 500 M ‘19e—W.S. (Switch) .29 








INNA LOOPS. PR BM Be BEC .ncccccccees 12 
100 FT. 300 OHM LEAD is cae wcianet one OE 
SUPER HE T VARIABLE COND—365 MF D.... .59 
S PUSH BOTTOR SWITCH, 000 cccccccccsss 39 


25% on C.0.D. orders. Orders Filled as Received 
FREE CATALOG D—JUST OUT. 








Here's a PRACTIC AL set of radio books just off the 


Radio today. Basic principles to newest in Televi 
service. 
Latest trouble-shooting methods. 1000 illustrations, 
over 1500 pages, ideal for reference or home train- 
ing. To prove how valuable these great books can be 
to you, Coyne will give you a FREE copy of our 
“150 New Radio Diagrams Explained’ 
for ‘looking over the 5 Vol. Set. OFFER LIMITED 

‘T NOW! We will send you 5 vol. set AP- 
PLIED PRACTICAL RADIO for 7 days FREE ex- 
amination, together with Radio Diagrams. Look set 
over for 7 days. If you like it send $15 cash, or $3 
5 is paid. 


RISCO ELECTRONICS 


WHOLESALE DISTRIBUTORS 
25 West Broadway, N. Y. 7, N. Y. 











TALK ANYWHERE 


Instantly To Anyone 
with Inter-Talkie! Just push but- 
tons and talk to or from 7 differ- 
ent places! Not a gg nee room 
volume—no electric ‘‘plug-ins’’ or 

needed! Sit or hang it! 

Simple and quick to hook up. 
For homes, oe ONLY 
stores, arms, $9. 97 
G gn Write rn 
details today 
MIDWAY SALES. co., Dept. RE- 12, Kearney, ‘Nebr. 







Want 


\ Ss 
\ AWW 
ee, 














‘AL RADIO” for 7 Days FREH | 





EASY TO LEARN CODE 


It is easy to learn or increase speed 
with an Instructograph Code Teacher. 
Atfords the quickest and most prac- 
teal method yet developed. For be- 
ginners or advanced students 
Available tapes from beginner's 
alphabet to typical messages on all 
subjects. Speed range 5 to 40 WPM. 
Always ready—no 


ENDORSED BY THOUSANDS! 


The Instructograph Code Teacher 
literally takes the place of an o 
tor-instructor and enables anyone to 


Corn and master code without fur- 


ther assistance. "Thousands of successful operators have 
**acquired the code’’ with the Instructograph System. 
Write today for convenient rental and purchase plans. 


INSTRUCTOGRAPH COMPANY 


4701 Sheridan Rd., Dept. RE, Chicago 40, tll. 








HEADSET H-16U SPECIAL 


8000 ohm Dual, Headset H-16/U 
-most sensitive phones built 
noiseproof—may be used as a 
sound powered intercom—Also 
used with simple Xtal to make 
a complete radio receiver—light. 
durable, efficient, molded, soft 
neoprene earcups, shaped to 
snugly and comfortably en: 
velope the entire ear. Everyone BRAND NEW. 
Complete with illustrated manual, Send _money 
order or check today. 
Special per pair 
Plus 25c¢ each for postage 


ATTENTION Amateurs- 


Experimenters-Inventors — 
Cut your cost on radio lies and in 
half. Clip coupon today. 
Hundreds of ‘‘hard to get’’ war surplus items along 
with the best in — brand equipment—all at 
great savings to you. Let us know your particular 
requirements. IMMEDIATE DELIVERY. 


PLEASE PUT MY NAME ON YOUR MAILING 
LIST FOR SPECIAL BULLETINS. 











NAME  .... cece ccc eecceeeereeecersctnecceeeeeees 
ADDRESS ......ceeeeeeeccceccccccs ZONE....... 
1 Ae aeeeerer STATE..... 





NIAGARA RADIO SUPPLY CORP. 


160 Greenwich St., New York City 6, N. Y. 
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UNDERSTANDING TELEVISION, by Orrin E. 
Dunlap, Jr. Published by Greenberg, New York, 
N. Y. 5% x 8 inches, 128 pages. Price $2.50. 


Written to explain television to the 
layman, this book begins with a brief 
historical survey, then tells the reader 
in general terms “what you see by tele- 
vision.” 

Containing a large number of excel- 
lently reproduced pictures of equip- 
ment and of telecast scenes, the volume 
consists mostly of an easy-to-read dis- 
cussion summarizing, in effect, the 
popular-type articles and news stories 
which have appeared in recent years 
concerning television’s entertainment 
value and future. Included, too, are 
brief stories of behind-the-scenes op- 
erations, a glossary of technical terms, 
and a bibliography, as well as a chap- 
ter on “What Performers Should Know 
About Television.”—R. H. D. 


RADIO STATION MANAGEMENT, by J. Leon- 
ard Reinsch. Published by Harper & Brothers. 177 
pages, 5% x 8% inches. Price $3.50. 


Standard practices of the broadcast- 
ing industry are set forth in this book. 
Though the material is reasonably com- 
plete, it is difficult to see how anyone 
unfamiliar with broadcasting could get 
from the text more than a sketchy idea 
of operating a station; those with 
broadeasting experience are already 
familiar with almost all of the mate- 
rial presented. 

No technical information is included, 
but brief listings of the duties of chief 
engineer and operators are given, to- 
gether with sample forms for program 
and transmitter logs, trouble reports, 
preventive maintenance, and the like.— 
R. H. D. 





ELECTRONIC INSTRUMENTS, (Volume 21 of 
the M.I.T. Radiation Laborctory Series) edited 
by Ivan A. Greenwood, Jr., J. Vance Holdam, Jr. 
and Duncan Macrae, Jr. Published by McGraw- 
Hill Book Company, 6% x 9% inches, 721 pages, 
Price, $9.00. 


The electronic instruments discussed 
are those of most importance in radar 
and allied electronic applications. The 
instruments are divided into four 
classes: electronic computers, servo- 
mechanisms, voltage and current regu- 
lators, and pulse test equipment. 

The material is illustrated with form- 
ulas, mathematical examples, charts, 
and schematic and block diagrams. A 
number of the schematics cover existing 
equipment and are complete with parts 
values. 



































Suggested by Carlton Phillips, Corning, N. Y. 


DECEMBER, 1948 


Book Reviews 








This book is of major interest to de- 
sign engineers and engineering students. 
Much of it is also worth-while reading 
for experimenters and persons working 
with specialized electronic equipment. 
—R.F.S. 





ELEMENTS OF ACOUSTICAL ENGINEERING, 
by Harry F. Olson. Second Edition. Published by 
D. Van Nostrand Company. 539 pages, 6x9 
inches, Price $7.50. 


This standard work needs little com- 
ment, except to report that it has been 
revised and modernized throughout. 
The second edition is 195 pages longer 
than the first. This increase appears 
throughout the book, each chapter con- 
taining more subject matter than its 
first-edition counterpart. 

Two new chapters, “Underwater 
Sound” and “Supersonics and Ultra- 
sonics,” have been added. Supersonic in 
this case refers to any sound of very 
great intensity. 

The illustrations have also been re- 
vised and increased in number. Out of 
the 342 illustrations in the second edi- 
tion, 145 are new ones. 





TELEVISION SIMPLY EXPLAINED, by Maj. 
Ralph W. Hallows. Published by Chapman and 
Hall, Ltd., London. 5 x 8 inches, 198 pages. Price 
9 shillings sixpence. 


Major Hallows’ genial style of writ- 
ing and his facility for lucid explana- 
tion are familiar to RADIO-ELECTRONICS 
readers. Both are apparent in this ele- 
mentary television book. Much of the 
geniality has been sacrificed, however, 
to compactness, since a complete ex- 
planation of the workings of television 
has been compressed into less than 200 
pages. 

Not a manual for technicians, the book 
was written to answer the layman’s 
questions about picture transmission. 
Though the impression sometimes exists 
that laymen cannot understand any 
phase of electronics without long study, 
it is hard to see how a clearer, more 
readable explanation could be written. 
The author begins with a chapter en- 
titled “Sound and the Ea ht and 
the Eye” and carries the reader in logi- 
cal sequence through every principal 
phase of television. 

Perhaps it is the plentiful use of 
analogies that makes things so clear. 
Undoubtedly, large contribution was 
made by the author’s self-discipline; 
though obviously thoroughly schooled in 
the subject, he allowed himself no as- 
sumptions of knowledge on the reader’s 
part, but followed his theme from be- 
ginning to end without an unfilled gap, 
reciting in a few places some of the 
simplest facts known to radiomen but 
which are not known to non-technical 
readers. 

As a result, a reading of this book (a 
one- or two-evening project) will prove 
to be an excellent antidote for the feel- 
ing of wonderment existing in the minds 
of many members of the viewing public. 
And technical men who have not pre- 
viously worked with television will do 
well to begin their studies with this 
volume, using it to obtain a preliminary 
eagle’s-eye view before settling down to 
more specialized study of the subject. 
—R.H.D. 
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SPECIAL FOR 


SCHOOLS 


ROSIN CORE 
SOLDER 


' 29° wn. 


SUPPLIED IN 1 or 5 lb. SPOOLS 
ALSO 


ESICO SOLDERING IRONS 


60 WATT, LIST $2.95, YOUR COST _ $1.77 
100 WATT, LIST $3.95, YOUR COST 2.36 


Brooks Radio Dist. Corp. 


80 VESEY ST., Dept.5, NEW YORK 7, N.Y. 











A FREE BOOK 


Develop your personal, creative power! Awaken 
the silent, sleeping forces in your own conscious- 
ness. Become Master of your own life. Push 


aside all obstacles with a mew energy you have 
overlooked. The Rosicrucians know how, and 
will help you apply the greatest of all powers in 
man’s control. Create health and abundance for 


yourself. Write for Free book, “The Mastery of 
Life.” It tells how you may receive these teach- 
ings for study and use. It means the dawn of a 
new day for you. . . Address: Scribe R. R.S 


The ROSICRUCIANS 


SAN JOSE (AMORC) CALIFORNIA 











Famous War Sunpcus AincRarT Fash Unit 
PURCHASED DIRECT FROM U.S. GOVERNMENT 
All amateurs and professionals should have it The 
Power Supply and 4 high speed Ségerten Flash Tubes 
Plastic Sealed, Unbreakable« Light output 110 Watt 
secs. 2 Condensers, total 50 mfd made to be used 
with Batteries, but we furnish wapews extra charge 
all necessary parts Reflectors Connectors, Cords 
Spare n Transformer with Diagrams and instruc 


and 
tone to CONVERT to 110 Volt A.€ 
ou can use battery or power with a $ 00 
Rick of the switch 
— 
BRAND NEW—NEVER BEEN USED a)" 2ompicte 


A terrific war surplus bargain while they bw} 
CINEX INC. (Dept. ER) 165 W. 46th St..N.Y. 19, N.Y 














LEARN 
FUN ‘ciR CUIT PROFIT 


RESEARCH-DESIGN-REPAIR-MFG. 
Made Faster and Easier 

Be first to learn the new printed-circuit methods. Most new 
radios have partly printed circuits. Paint working circuits 
over your rough sketches. Kits of conductor and resistor 
paints; Standard $3. Super $5 (has silver paint). Complete 
repair and design > aoe | Quantity discounts. High 
instruction value for colle 
ture. Just enclose cash, M. °.. or COD plus 25¢% with name 
and address, and this ad with kit desired underlined. 


MICROCIRCUITS CO., Dept. 2C. New Buffalo, Michigan 


NEW PRINTER 








Printed in the U.S.A. 
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TRANSMITTIN 






STYLE “A” 


STYLE “AA” 













STYLE "B” 






HU tt} 
Wi 


_— 


STYLE "c” 









STYLE “Db” 





7 Leg 


= SPECIAL LOW PRICES FOR IMMEDIATE SALE AND DELIVERY 


We have literally hundreds of thousands of these top quality standard type 
transmitting mica condensers in stock for immediate delivery at a fraction of 
their original cost. Every condenser is brand new and carries the name of a 
fine nationally known manufacturer. 


Despite the unusually low prices, these mica condensers, like all Wells Com- 
ponents, are fully guaranteed. Be sure to order sufficient quantities for your 


requirements. 

Cap Wrkg. Price 
Mfd Volt. Each 
STYLE “AA” CONDENSERS 
04 1000 $3.50 
02 3000 4.50 
002 35000 15.00 


STYLE "A" CONDENSERS 
25 MMFD 10,000 $1.65 


STYLE “B” CONDENSERS 
0000425 5000 $0.80 
d 5 3000 


0000! 75 
-00007 1140 70 
-00003 3000 75 
-00004 3000 75 
-00009 3000 75 
000091 3000 80 
000107 3500 85 
-0001 3000 85 
-00015 6000 1.15 
00015 5000 1.05 
-0001 5000 85 
-000175 3000 1.05 
0002 1430 AC —_ 1.00 
-0002 5 1.05 
-00022 5000 1.05 
00025 5000 1.10 
-0003 300( -95 
-00036 5000 1.10 
0004 3000 95 
.0004 5000 1.10 
.00047 3000 1.00 
-0005 3000 1.00 
-0005 5000 1.15 
-00055 5000 1.15 
-00056 3000 1.00 
-00056 5000 1.15 
00062 3000 1.05 
.0007 3000 1.05 
.00075 5000 1.15 
-0008 1.15 
-0008 3000 1,00 
00095 5000 1.15 
.001 4500 1.25 
001 3000 1.15 
001 1.30 
00125 2000 1.10 
0011 5000 1,35 
0015 3000 1.10 
0015 5000 1.40 
0018 2000 1.10 
002 3000 1.10 
.002 5000 1.40 
002 6000 1.75 
0024 3000 1.15 
0024 1.50 
.003 3000 1.60 
003 1.70 
004 3000 1.50 
005 2500 1.40 
005 1.70 
0056 3000 1.30 
006 3500 1.45 
0068 3000 1.40 
008 3000 1.45 





Cap Wrkg. Price 
Mid Volt. Each 
01 2500 1.60 
01 5000 1.95 
0125 6000 2.00 
02 3000 1.70 
025 2500 1.60 
047 2500 1.75 
STYLE “C’’ CONDENSERS 
_ .000005 2500 $0.40 
.00005 2500 40 
.0001 2500 40 
0001 1250 35 
.0001 .25 
00015 2500 40 
00015 1250 35 
000175 2500 40 
000175 1500 35 
.0002 2500 40 
.0002 1500 35 
0002 600 25 
00022 2500 45 
.00022 1250 35 
00024 2500 45 
00025 2500 45 
00025 1200 35 
.0003 2500 45 
.00039 2500 50 
.0004 2500 A5 
.0004 1200 35 
.0005 2500 45 
.00051 2500 & 
.00056 2500 55 
000575 1500 60 
.0006 1250 AS 
.0007 1250 45 
.0008 1250 45 
.0008 1000 35 
00085 1200 40 
001 2500 A) 
.001 1200 40 
.001 600 35 
0011 2500 55 
.0012 1250 50 
00125 1200 A5 
0015 1200 45 
0018 1200 50 
.002 1200 45 
.002 2500 55 
0022 2500 60 
0022 1200 45 
0024 1200 50 
0025 1250 50 
0027 1250 55 
00275 1200 60 
.003 1200 55 
.0035 2500 60 
00375 2500 65 
00375 1000 45 
0039 1250 55 
.004 500 60 
004 1250 45 
0043 2500 65 
0045 1000 45 
.0047 1250 55 
0046 500 45 
005 2500 60 





Cap Wrkg. Price 
Mfd Volt. Each 
.005 1250 » 45 
.005 600 35 
.0051 2500 65 
.0051 1200 AS 
.0056 2500 65 
0056 1200 45 
.006 2500 65 
.006 1200 45 
.0068 1200 55 
.007 500 35 
.008 1200 45 
.009 600 50 
01 2500 60 
01 1250 45 
01 600 40 
.015 1250 55 
015 600 35 
0175 1200 55 
02 2500 65 
02 1250 45 
.02 600 35 
025 1250 c 
03 1200 50 
04 1200 55 
04 1 45 
.04 35 
047 1200 50 
047 600 40 
056 1000 55 
06 1000 50 
073 500 40 
.09 1000 55 
.09 600 45 
Jl 1000 60 
Jj 600 45 
STYLE "DD" CONDENSERS 
00004 600 $0.20 
0001 1250 25 
.0001 00 .20 
.00015 1200 25 
00015 600 .20 
000175 1000 -30 
.0002 1200 25 
.0002 600 .20 
00025 2500 35 
00025 1200 25 
00025 600 .20 
0004 2500 35 
0004 1200 25 
0005 2500 35 
.0005 1200 -30 
0005 600 .20 
00051 2500 35 
.00052 2000 35 
00055 2500 40 
00056 1200 35 
.0006 2500 35 
.0006 1200 25 
.0006 600 .20 
.00065 00 25 
.0007 600 25 
.0008 1000 35 
00085 1200 35 
.001 2500 40 
001 1250 35 





Cap Wrkg. 
Mfd Volt. 
001 
0012 600 
0015 1200 
0018 1200 
.002 2500 
.002 1200 
.002 6 
.0022 2500 
0022 1200 
.0022 6 
0024 1200 
0025 2500 
.0025 1200 
.0027 1200 
.003 1200 
.003 2000 
.00375 1000 
.0039 1200 
004 2500 
.004 1200 
-004 
0044 600 
.0043 1200 
0045 60) 
0047 2500 
0047 1200 
.005 2500 
.005 1250 
.005 
0051 1200 
.0051 
0056 1200 
.0056 
.006 1200 
-006 600 
.0068 1200 
007 6 
.008 1200 
008 
.009 
01 1250 
01 600 
01 2500 
015 1250 
015 600 
014 600 
0175 600 
02 2500 
02 1200 
02 600 
022 1200 
025 1200 
025 
.03 1200 
.033 1200 
.04 1 
.04 
047 1200 
047 600 
056 1000 
.06 1000 
.073 500 
.09 1000 
09 600 
a 1000 
1 600 


Price 
Each 


This is only a partial listing. Write or wire for information on types not shown and for receiving set micas 


and silver micas. 





SALES, INC. 


We advise distributors to order immediately from 
this ad. Our standard jobber arrangement applies. 


Manufacturers and Distributors: Write for 
our complete Mica Condenser Listing 
No. 103A. 











RADIO-ELECTRONICS for 


DECEMBER, 


320 N. LA SALLE ST. DEPT. Y, CHICAGO 10 ILL. 
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“Get Acquainted with the 
Little Fellow 
with the BIG 


Advantages 


4 % eyo Cane anne, - 


wir 


Offers These BIG Advantages... 


The small size of the Mallory Midgetrol lets you service portables, auto 
radios and small AC-DC receivers which require 156” controls. 


The unique shaft design of the Mallory Midgetrol saves installation time 
with all types of knobs. 


Electrical characteristics let you use the Mallory Midgetrol to replace 
1¥4’’ as well as 16” controls. Stocks are further reduced because 
no special shafts are needed. 








Both mechanically and electrically, : 
the Mallory Midgetrol i is amazingly * NEW SIZE * NEW ELEMENT 
—. Tests prove it stays quiet ! e NEW DESIGN * NEW CONTACT 
nd the Mallory Midgetrol offers * NEW SHAFT e NEW TERMINAL 
nine all new features. ° NEW EXTENSION ° NEW TWO-POINT 
It's the NEW Standard in Carbon e NEW SWITCH SUSPENSION 
Controls. See your Mallory distributor. 








P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





QQ CARA ha ud lle bh Basieens Gow! 


ELECTRON 


TUBES, 
BATTERIES 
PARTS 


Sell more service... sell more RCA tubes... by displaying 
this dramatic 8-color, 22" x 28" girl poster. 


in miniatures...it’s RCA! 


Tue TREND IS TO MORE MINIATURES ... in 
midget and auto sets... FM and TV receivers... 
commercial and industrial equipment. 

Whether miniature, or metal, or glass ... RCA pro- 
vides you with the greatest line of tubes to sell... and 
the outstanding line of sales promotion displays to 
help you sell them. 

When you push RCA tubes you're selling the brand 


Rot 


TUBE DEPARTMENT 


HARRISON, WN. J, 


that holds No. 1 customer acceptance. RCA tubes help 
your business grow because they build store traffic . .. 
lead customers to count on you for a// their radio needs. 


So... Push RCA Tubes and watch your business grow! 
For full details on sales promotion displays, see your 
local RCA Tube Distributor today. 


THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 


RADIO CORPORATION of AMERICA 


Poe eee 





